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(54) Abstract Title: boMon of subtmanaan zones 



(57) An apparatus 130 which comprises a zonal isolation assembly comprising: one or more solid tubular 
members 135, 150 each solid tubular member including one or more external seals 140, one or more 
perforated tubular members 145 each including one or more radial passages coupled to the solid tubular 
numbers; and a shoe 155 coupled to the zonal isolation assembly; wherein at least one of the solid 
tubular members and the perforated tubular members are formed by a radial expansion process 
performed within the wellbore; and wherein the radial passage of at least one of the perforated tubular 
members are cleaned by further radial expansion of the perforated tubular members within the wellbore. 
Also disclosed are methods and systems of isolation subterranean zones and of extracting materials 
from a producing zone. . 
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ISOLATION OF SUBTERRANEAN ZONES 

Cross Roference To Related Applications 

This application is a continuatiorHrhpart of U.S. patent application serial numt)er 
5 09/969,922, attorney docket numt)er 25791.69, filed on 10/3^001, that was a 
continuation-in-part of U.S. patent applicdtion serial number 09/440,338. attorney 
docket numt}er 25791.9.02, filed on 11/15/1999. that issued as U.S. Patent No. 
6,328,113, that claimed the benefit of Ote filing date of U.S. provisional patent 
application serial number 60/108,558, attorney docket number 25791.9, filed on 
10 11/16/1998, the disctosures of which are Incorporated herein by reference. 

The present applicatkm is related to the following: (1) U.S. patent applicatton serial no. 
09/454.139. attorney docket no. 25791.03.02, filed oh 12^1999. (2) U.S. patent 
appiicatbn serial no. 09/510,913. attorney docket no. 25791.7.02. filed ori 2/23^000, 

15 (3) U.S. patent appllcatkm serial no. 09/502,350. attorn^ docket no. 25791.8.02, filed 
on 2/10/2000, (4) U.S. patent af^toation serial no. 09/440,338, attorney docket no. 
25791.9.02. filed on 11/15/1999, (5) U.S. patent applteatlon serial no. 09/523,460, 
attorney docket no. 25791.11.02. filed on 3/100000, (6) U.S. patent application serial 
no. 09/512,895, attomey docket no. 25791.12.02, filed on 2/24/2000, (7) U.S. patent 

20 appHcatton serial no. 09/511 ,941, attomey docket no. 25791.16.02, filed on 2/24/2000, 
(8) U.S. patent appiicatkm serial no. 09/588,946, attomey docket no. 25791.17.02, filed 
on 6/7/2000, (9) U.S. patent application serial no. 09/559,122, attomey docket no^ 
25791.23.02, filed on 4/26/2000. (10) PCT patent ai^icatton serial no. 
PCT/USOO/18635. attomey docket no. 25791.25.02. filed on 7/9/2000. (11) U.S. 

25 provisional patent application serial no. 60/162,671, attomey docket no. 25791 .27, filed 
on 11/1/1999. (12) U.S. provl8k>nai patent applicatk)n serial no. 60/154,047, attomey 
docket no. 25791.29, filed on 9/16/1999, (13) U.S. provisionat patent application serial 
no. 60/159,082, attomey docket no. 25791.34, filed on 10/12/1999. (14) U.S. 
provistonal patent application serial no. 60/159,039, attomey docket no. 25791.36, filed 

30 on 10/12/1999, (15) U.S. proviskHial patent application serial no. 60/159,033, attomey 
docket no. 25791.37, filed on 10/12/1999, (16) U.S. pmviskmal patent application serial 
no. 60/212,359, attorney docket no. 25791.36, filed on 6/19/2000, (17) U.S. provisional 
patent application serial no. 60/165,228, attomey docket no. 25791.39, filed on 
11/12/1999, (18) U.S. provistonal patent applicatton serial no. 60/221,443. attomey 
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docket no. 25791.45. filed on 7/28/2000, (19) U.S. provisional patent application serial 
no. 60/221 M5, attorney docket no. 25791 .46. filed on 7/28/2000. (20) U.S. provisional 
patent applkation serial no. 60/233.638, attorney docket no. 25791.47, filed on 
9/18/2000. (21) U.S. provisional patent application serial no. 60/237,334, attorney 

5 docket no. 25791.48. filed on 10/2/2000, (22) U.S. provisional patent application serial 
no. 60/270,007, attorney docket no. 25791.50. filed on 2/20/2001; (23) U.S. provisional 
patent application serial xto. 60/262.434, attorney docket no. 25791.51, filed on 
1/17/2CK)1; (24) U.S. provtsionai patent applicatton serial no. 60/259,486. attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. proviskHial patent applicatkm serial 

10 no. 60/303,740. attorney docket no. 25791.61. filed on 7/6/2001; (26) U.S. provisional 
patent application serial no. 60/313,453, attorney docket no. 25791 .59» filed on 
8/20/2001; (27) U.S. provisional patent applk:atton serial no. 60/317,985, attorney 
docket no. 25791.67, filed on 9/6/2001; (28) U.S. provisional patent applicatton serial 
no. 60/3318.386, attorney docket no. 25791.67.02, filed on 9/10/2001; and (29) U.S. 

15 utility patent appHcatksn serial no. 09/969,922, attorney docket no. 25791.69. filed on 
1 0/3/2001 , the disdosuiBS of wiiich are incorpwated herein l>y reference. 

Background of the Invention 
Thte invention relates generally to oil and gas exptoratkm, and in particular to isolating 
20 certain subterranean zones to fticiiitate oil and gas expioratkm. 

During oil exptoratton, a vvetllx>re typically traverses a numt)er of zones withiri a 
subterranean fonmatton. Some of these subterranean zones will produce oil and gas, 
whRe others will not Further, it is often necessary to isolate subterranean zones from 
25 one anotfier in order to fedlitate the exptoration for and production of oil and gas. 
Existing methods for isolating subterranean production zones in order to facilitate the 
expioratkm for and production of oil and gas are complex and expensive. 

The present invention is directed to overcoming one or more of the limitations of the 
30 existing processes for isolating subtenranean zones during oil and gas exptoratton. 

Summary of the Invention 

According to one aspect of the present invention, an apparatus is provided that 
includes a zonal isolatton assembly including: one or more solM tubular members, each 
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solid tubular member including one or more external seals, one or nfK>re perforated 
tubular members coupled to the solid tubular members, one or more flow control valves 
operably coupled to the perforated tubular members for controlilng the flow of fluidic 
materials through the perforated tubular memt)er3, one or more temperature sensors 

5 operably coupled to one or more of the perforated tubular members for nrKmttoring the 
operating t^nperature within the perforated tubular members, one or more pressure 
sensors operably coupled to one or more of the perfbraited tubular members for 
monitoring the operating pressure within the perforated tubular members, and one or 
more flow sensors operably coupled to one or mora of tlie perforated tubular members 

10 for monitoring the operating flow rate within the perforated tubular members, a shoe 
coupled to the zonal isolafion assembly, and a controller operably coupled to the flow 
control valves, the temperature sensors, the (Kessure sensors, and the flow sensors for 
monitoring the temperature, pressure and flow sensors and controlling the operation of 
the flow control valves. At least one of the solid tubular members and the perforated 

15 tubular members are formed by a radial expariston process performed within the 
weHbore. 

Aocording to another aspect of the present invention, a method of isolating a first 
subterrmean zone from a secbnd subterranean zone in a wellbore Is provided that 

20 includes positioning one or more solid tubulars within the wellbore. the solid tubulars 
traversing the first subten^nean zone, positioning one or more perforated tutnilars 
within the wellbore, the perforated tubulars traversing the second subterranean zone, 
radially expanding at least one of the primary solid tubulars and perforated tutHilars 
within the wellbore. fluididy coupling the perforated tubulars and the solid tutnjtars, 

25 preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the solid tubulars and perforated 
tubulars, nrK)nitorjng ttie operating temperatures, pressures, and flow rates within one 
or mora of the perforated tubulars, and controlling the flow of fluidic materials through 
the perforated tutHilars as a function of the nrtonitored operating temperatures, 

30 pressures, 6Htd flow rates. 

Aocording to another aspect of the present Invention, a method of extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the weiibbre 
including a casing, is provided that includes* positioning one or more solid tubulars 
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within the weiibore, positioning one or more perforated tubuiars within the weilbore, the 
perforated tubulare traversing the producing subterranean zone, radiaily expandirig at 
least one of the solid tubuiars and the perforated tubuiars within the welibore, fluididy 
coupling the solid tubuiars with the casing, fluklicty coupling the perforated tubuiars 

5 with the solid tubuiars, fluididy isolating the producing subterranean zone irqm at least 
one other subterranean zone within the weilbore, fluididy coupling at least one of the 
perforatKl tubuiars with the produdng subterranean zone, monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubuiars, 
, and controliihg the flow of fluidic nnaterials through the perforated tutnilars as a function 

10 of the monitored operating temperatures, pressures, and flow rates. 

According to another aspect of the present invention, a system for isolating a .first 
subterranean zone from a second subterranean zone in a weilbore is provided that 
indudes means for positioning one or nnore soTid tubuiars within the weilbore, the solid 

15 tubuiars traversing the first subterranean zone, means for positioning one or more 
perforated tubuiars vrithin the weilbore, the perforated tubuiars traversing the second 
subterranean zone, means for radiaHy expanding at least one of the solid tubuiars and 
performed tubuiars within the weilbore, means for fluididy coupling the perforated 
tubuiars and the solid tubuiars, means for preventing the passage of fluids from the finit 

20 subterranean zone to the second subtenanean zone within the weilbore external to the 
solid tubuiars and perforated tMbulars, means for monitoring the operating 
temperatures, pressures, and flow rates within one or more of the perforated tubuiars, 
and means for omtroning the flow of fluidic materiato through the perforated tubuiars as 
a function of the monitored operating temperatures, pressures, and ftow rates. 

25 

Acconiing to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a weilbore, at least a porUm of the weilbore 
induding a casing, is provided that indudes means for positioning one or more solid 
tubuiars within the welltx>re, means for positkxiing one or more perforated tubuiars 
30 wittiin the welltxxe, the perforated tubuiars traversing the produdng subtenanean 
zone, means for radially expanding at least one of the solid tubuiars and the perforated 
tubuiars within the weilbore, nneans for fluididy coupling the solid tubuiars with the 
casing, means for fluididy coupling the perforated tubuiars with the solid tubuiars, 
means for fluididy isolating the produdng sukylenanean zone flrom at least one other 



subterranean zone within the weilbore, means for fluldicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, means for monitoring the 
operating temperatures, pressures, and flow rates within one or more <^ the perforated 
tubulars, and mear)s for controlling the flow of fluldic materials through the perforated 
5 tubulars as a function of the monitored operating temperatures, (Measures, and flow 
rates. 

According to another aspect of (he present invention, an apparatus is provided that 
includes a zonal isolation assembly including: one qr more solid tubular nyembers, each 

10 solid tubular trmrbBr including one or more external seals, one or more perforated 
tubular members each including radial passages cou|ried to the solid Uibular members, 
and one or mora solid tubular liners coupled to the interfor surfaces of one or more of 
the perforated tirtMJlar members for sealing at least some of the radial passaiges of the 
perforated tubular members, and a shoe coupled to the zonal Isolation assembly. At 

IS least one of the solid tubular members and the perforated tubular members are fonfned 
by a radial expansion process perfonned within the weilbore, and the solid tutHJlar 
Ihiers are formed by a radial expansion process performed wittiln the weilbore. 

According to another aspect of the present invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone in a weilbore is provided that 
includes positioning one or more solid tubulars within the weHt>ore, the solid tubulars 
^versing the first subterranean zone, positioning one or more perforated tubulars 
each including one or more radial passages within the weilbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
25 tubulars and perforated tubulars within the weilbore, fluididy coupling the perforated 
tubulars and the prbnary sdid tubulars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the weilbore external to the 
primary solid tubulars mid perforated tubulars, petitioning one or mom solid tubular 
liners within the interior of one or more of the perforated tubulars, and radially 
30 expanding and plasticaily defomiing the solid tubular liners within the interior of one or 
nrxm of the perforated tubulars to fiuidlcly seal at least some of the radial passages of 
the perforated tubulars. 
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According to anott^ aspect of the present invention, a nnethod of extracting materials 
from a producing 8ut>terTanean zone in a welibore, at ieast a portion of the wellt>ore 
including a casing, is provided that includes positioning one or more soiid tubuiars 
within the weilbore. positioning one or more perforated tubuiars each including one or 

5 more radial passages within the weilbore, the perforated tubuiars traversing the 
produdng subterranean zom, radially expanding at least one of the solid tubuiars and 
the perforated tubuiars within the weilbore, fluidicty coupling the solid tubuiars with the 
casing, fluididy coupling the perforated tubuiars with the solid tubuiars, fluididy 
isolating the produdng subtenranean zone from at ieast one other subterranean zone 

10 within the wellboiB, flukiicly coupling at least one of the perforated tubuiars with the 
produdng subterranean zone, positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubuiars, and radially expanding and plastically 
defbrming ttie solid tubular liners within the interior of one or more of the perforated 
tubuiars to fluididy seal at least some of the radial passages of the perforated tubuiars. 

15 

Aooordir^ to another aspect of the present invention, a system for Isolating a first 
subtarrariean zone from a second suUeiranean zone in a weilbore is provided that 
includes means for positioning one or more solid tubuiars vAMn the weilbore, the solid 
tubuiars traversing the first subtorranean zone, means for positidning one or more 

20 perforated tubuiars each Indudjng one or more radial passages within the weilbore, the . 
perforated tubuiars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubulara and perforated tubuiars within the weilbore, 
means for fluididy ooupTBig the perforated tubuiars and the solid tubuiars, means for 
prevertfng the passage of fluids firom the flrst subtenranean lahB to the seoond 

25 subterranean zone within the weilbore external to the priniary solid tubuiars and 
perforated tubuiars, means for positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubuiars, and mteans for radialiy expanding and 
plastically defonming the solid fajbular linera within the interior of one or more of the 
perforated tubutars to fluididy seal at least some of the radial passages of the 

30 perforated tubuiars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a weilbore, at least a portion of the weilbore 
induding a casing, is provided that indudes means for positioning one or nnore solid 
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tubulars within the wellbore, means for positioning one or niore perforated tutnjiars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, nneans for radially expanding at least one 
of the solid tubulars and the perforated tubulars within the wellbore» means for fluidicly 

5 coupling the solid tubulars with the casing, nne&ns for fluidicly coupling the perforated 
tubulars wMh the solid tubulars, Jneans for fluidicly isolating the producing subtenanean 
zone from at least one other subterranean zone within the wellbore, means for fluidicly 
coupHng at least one of the perforated tubulars with the producing subterranean zone, 
means for positioning one or nnore solid tubular liners within the interior of one or more 

10 of the perforated tubulars, and means for radially expanding and plasticaliy deforming 
the solid tubular liners within the interior of one or nK>re of the perforated tubulars to 
flitfdicly seal at least sonoe of the radial passages of the perforated tubulars. 

According to another aspect of the present invention, an apparatus is provided that 
15 includes a zonal isolation assembly including: one or more solid tubular members, each 
solid tubular member Including one or more external seals, one or more perforated 
tubular members each Including radial passages coupled to the solid tubular members, 
and a sealing material coupled to at least some of the perforated tubular merrtbers for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. 

According to another aspect of ttie present invention, a method of isolating a first 
subterranean zone from a second subtenranean zone In a weilbors is provided that 
includes positioning one or more solid tubulars withiri the wellbore, the solid tubidars 

25 traversing the first subterranean zone, positioning one or more perforated tubulars 
each Including one or nrK>pe radiai passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of tf^ solid 
tubulars and perforated tubulars within the weUbora, fluidicly coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 

30 subterranean zone to the second subterranean rone within the wellbore external to the 
primary solid tubulars and perforated tubulars, sealing off an annular region within at 
least one of the perforated tubulars, and injecting a hardenable fluidic sealing material 
into the sealed annular regions of the perforated tubulars to seal off at least some of 
the radial passages of the perforated tubulars. 
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According to another aspect of the present invention, a method of extracting materials 
from a producing subtenranean zone in a wellbore, at least a portion of the wellt>ore 
including a casing, is providecl that includes positioning one or more solid tubulars 
5 within the wellbore, positioning one or more perforated tubulars each including one or 
more radial passages within the wellbore. the perforated tubulars traversing the 
producing subtenanean zone, radially expanding at least one ofrthe solid tubulars and 
the perforated tubulars within the wellbore, fluididy coupling the solid tubulars with the 
casing, fluididy coupling the perforated tubulars with the solid tubulars, fluididy 

10 isolating the producing subterranean zone from at least one other subterranean zone 
wtthin the yraltt)ore. fluididy coupling at least one of the perforated tubulars vinth the 
produdng subtenranean zone, sealing off an annular region within at least one of the 
perforated tubulars, and injecting a hardenable lluidic sealing material into ttie sealed 
annular regions of the perforated tubulars to seal off at least some of the radlal^ 

15 passages of the perforated tubulars. 

According to another aspect of the present invention, a system for isdiating a first 
subterranean zone from a second subterranean zone in a wellbore is pn>vided that 
includes means for positioning one or more solid tubulars v^in the wellbore, the solid 

20 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each induding one or more radial passages within the wellbore, the 
perforated tubulars traversing the second subterranean zone, meians for radially 
expanding at least one of the solid tubulars and perforated tubulars within the weHbors, 
means for fluididy coupling the perforated tubulars and the solid tubulars. means for 

25 preveriting the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for sealing off an annular regicm within at least one (rf the 
perforated tubulars, and means for injecting a hardenable fluidic sealing material into 
the sealed annular regions of the perforated tubulars to seal off at least siofne of the 

30 radial passages of the perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a wellbore, at least a portion of tiie wellbore 
induding a casing, is provided that includes means for positioning one or mord solid 
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tubulars within the wellbore, means for postttoning one or more perforated tubulars 
each including one or more radial passages within the wellbore, the perforated tubulars 
traversing the producing subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubulars witNn the welltx)re» means for fluidiciy 

5 coupling the solid tubulars with the casing, means for fluidiciy coupling the perforated 
tubuteirs with the sdid tubulars, means for fluidiciy isolating the produdng subterranean 
zone from at least one other subtenranean zone within the wellbore» means for fluldidy 
coupling at least one of the (rarfonated tubulars with the produdng subterranean zone, 
means for sealing off an annular regton within at least one of the perforated tubulars, 

10- and means for injecting a hardenabte fluldic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
perforated tubulars. 

Acomfing to another aspect of the present invention, an apparatus is provided that 
15 indudes a zonal isolation assembly positioned within a wellbore that traverses a 
subterranean formation including: one or more sdid tubular members, each solid 
tubular nnember induding one or more exiemal seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
Isolation assembly. At least one of the soKd tubular members and the perforated 
20 tubular members are formed by a radial expansion process performed within the 
wellbore, and at least one of the perforated tubular members are radially expanded into 
intimate contact vAth the subtenranean formation. 

Acoonding to arusther aspect of the present invention, a method of isolating a first 
25 subterranean zone from a second subtenanean zone in a wellbore is provided that 
indudes positioning one or more solid tubulars within the wellbore, the solid tubiiters 
traversing the first subtenanean zone, positioning' one or more perforated tubulars 
within the wellbore each Induding one or more radial passages, the perforated tubulars 
traversing the second subterranean zone, faiiaO^ expanding at least one of the primary 
30 solid tubulars arKl perforated tubulars within the wellbore, radially e)q)anding at least 
one of the perforated tubulars into intimate conted with the second subterranean zone, 
fluididy coupling the perforated tubulars and the solid tubidars. and preventing the 
passage of fluids from the first subterranean zone to the second subterranean zone 
within the wellbore external to the sdid tubulars and perforated tubulars. 
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According to another aspect of the present invention, a nnethod of extracting materials 
from a producing subterranean xone in a welllK)re. at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubulars 

5 within the wellbore, positioning one or more perforated tubulars virithin the wellbore 
each including one or more radial passages, the perforated tubulars traversing the 
producing subtenranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the wellbore, radially expanding at least one of the 
perforated tubulars into Ultimate contact with the producing subterranean zone, fluididy 

10 coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars, fluididy Isolating the imdudrtg subterranean zone from at least 
one other subtenranean zone within the wellbore, and fluididy coupling at least one of 
the perforated tubulars with the produdng subterranean zone. 

15 According to another aspect of the present invention, a system for isolating a first 
subtenranean zone from a second subterranean zone in a wellbore is provided that 
includes rheans for positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the weRbbre each induding.one or more radial passages, the 

20 perforated tubulars traversing the second subterranean zone, means for radial^ 
expanding at least one of the sdid tubulars and perforated tubulars within the wellbore, 
means for radially expanding at least one of the perforated tubulars into intimate 
Gontad with the second subtenanean zone, means for fluUidy coupling the perforated 
tubulars and the solid tubulars. and means for preventing the passage of fluids from the 

25 first subterranean zone to the second subterranean zone within the wellbore external to 
the solid tubulars and perforated tubulars. 

According to another asped of the present Invention, a system for extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
30 induding a casing, is provided that includes means positioning or>e or more solid 
tubulars wittiln the wellbore, means for positioning Orte or more perforated tubulars 
within the wellbore eadi induding one or nrx>re radial openings, the perforated tubulars 
traversing the produdng subterranean zone, means for radially expanding at least one 
of the solid tubulars and the perforated tubuters within the wellbore, means for radially 

10 



expanding at least one of the perforated tubulars into Intinnate contact with the 
producing sut)terranean zone» means for fluididy coupling the solid tubuiars with the 
casing, means for flukliciy coupling the perforated tubuiars with the solid tubulars, 
means for fluididy isolating the produdng subterranean zone from at least one other 
5 subtenarmn zone within the wellbore, and nrieans for fluididy coupling at least one of 
the perforated tubuiars with the produdng Qubterranean zone. 

According to another asped of the present invention, an apparatus is provided that 
Mudes a zonal isolation assembly positioned within a weiikxm that traverses a 

10 subterranean formation and indudes a perforated wellbore casing, induding: one or 
more sdid tubular members, each solid tubular member induding one or more external 
seals, one or mom perforated tubular mennbers coupled to the sdid tubuiar members, 
and a shoe coupled to the zonal IsolaUon assembly. At least one of the soiid tubular 
members and the perforated tubular members are formed by a radiai expansion 

IS process perfonned within the wellbore, and at least one of the perforated tubular 
members are radially expanded into intimate contact with the perforated wellbore 
casbig. 

According to another asped of the present invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone in a wellbore that indudes a 
perfbratcid casing that traverses the second sut>terranean zone, is provided that 
indudes poslttoning one or more solid tubuiars within the wellbore, the solid tubuiars 
traversing the first subterranean zone, positioning one or more perforated tubuiars 
witl^ the wellbore each induding one or more radial passages, the perforated tutHitars 
25 trav^ng the i^cond subterranean zone, radially expanding at least one of the primary 
solid tubuiars and perforated tubuiars within the wellbore, radially expanding at least 
one gI the perforated tubuiars into intimate contact with the perforated casing, fluidtdy 
coupiirig the perforated tubuiars and the solid tubuiars, and preventing the passage of 
fluids from the first subterranean zone to the second subterranean zone within the 
30 wellbors external to the solid tubuiars and perforated tubuiars. 

According to another asped of the present Invention, a method of extracting materials 
from a produdng subterranean zone In a wellbore, at least a portion of the wellbore 
induding a casing and a perforated casing that traverses the produdng subtenranean 



zone, is provided Oiat includes positioning one or more solid tubutars within the 
weittx)re» positioning one or more perforated tutHilars within the welltKDre each including 
one or more radial passages, the perforated tubulars traversing the producing 
subtenranean zone, radially expanding at least one of the solid tubulars and the 

5 perforated tubulars within the wellbore. radially expanding at least one of the perforated 
tubulars into intimate contact with the perforated casing, fluididy coupling the solid 
tubulars with the casing, fluididy coupling the perforated tubulars with the solid 
tubulars, fluididy isolating the produdng subterranean zone from at least one other 
subterranean zone within the wellbore, and fluididy coupling at least one of the 

10 • peffbrated tubulars with ttie produdng subterranean zone. 

According to another aspect of ttie present irivention. a system for isdating a first 
subterranean zone from a second subterranean zone in a wellbore that indudes a 
perforated casing that traverses the second subterranean zone, is provided that 

15 indudes means for positioning one or mora solid tubulars within the wellbore, the sdid 
tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars travershg the seconid subterranean zone, means for radially 
expanding at least one of the solid tubulars and perforated tubulars wittiln the wellbdre, 

20 means for radially expanding at least one of the perforated tubulars into intimate 
contact with the perforated casing, means for fluididy coupling the perforated tubulars 
and the solid tubulars, and means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
sofid tutHilars and perforated tubulars. 

25 

According to another ^pect of the present invention, a system for extracting materials 
from a produdng subterranean zone in a wellbore; at least a portion of the wellbore 
induding a casing and a perforated casing that traverses the produdng subterranean 
zone, that indudes means for petitioning me or more solid tubulars within the 
30 wellbors, means for positioning one or more perforated tubulars within the wellbore 
each induding one or more radial openings, the perforated tubulars traversing the 
produdng subterranean zone, means for radially expanding at least one of the solid 
tubulars and the perforated tubulars within the wdlbore, means for radially expanding 
at tei^ one of the perforated tubuters into intimate oonted with the perforated casing. 
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means for fluidldy coupling the solid tubulars with the casing, nieans for fluidldy 
coupling the perforated tubulars with the sdid tubulars, means for fluldidy Isolating the 
producing subtenranean zor>e from at least one other subtenanean zone within the 
wellbore. and means for flutdiciy coupling at least one of the perforated tubulars with 
S the producing subterranean a^e. 

According to another aspect of the present invention, an apparatus is provided that 
includes a mna\ Isolation assembly including: one or more solid tubular nrtembers, each 
solid tubular member including one or more external seals, one or more perforated 

10 tubuter members eadi including radial passages coupled to the solid tubular nrmnbers, 
and one or more perforated tubular liners each including one or more radial passages 
coupled to the interior surfaces of one or more of the perforated tubidar members, and 
a shoe coupled to the zonal isolation assembly* At least one of the solid tubular 
nnembers and the perforated tubular members are fbrnied by a radial expansion 

15 process perfomned within the wellbore, and the perforated tubular liners are fomned by 
a radial expansion process perfomned within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone in a wellbore is provided that 

20 includes positioning one or more solid tubulars within the welbm, the solid tubuters 
travershlt the first subterranean zone, positiofiing one or more perforated tubulars 
each including one or more radiaj passages within the wellbore, the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbcro, fluidldy coupling the perforated 

25 tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subtenranean zone to the second subtenranean zone within the wellbore external to the 
primary solid tubuters and perforated tubulars, positioning one or more perforated 
tubuter liners within the interior of one Of more of the perforated tubuters, and radially 
expanding and plastically defomiing the perforated tubular liners within the interior of 

30 one or more ctf the perforated tubuters. 

According to another aspect of the present invention, a method of extracting materials 
from a producing subterranean zone in a weBbore, at least a portion of the wellbore 
including a casing, is provided that includes positioning one or more solid tubuters 
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within the wellbore, positioning one or more perforated tubulars each induding one or 
more r^ial passages within the welltxxe, the perforated tubulars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubulars and 
the perforated tubulars within the weDbore. fluidlcty coi^ling the solid tubulars with the 

5 casing, fluididy coupling the perforated tubulars with the &Ai6 tubulars, fluldidy 
isolating the producing subten^nean zone from at least one other subterranean zone 
witNn the wellbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and radially expanding, and 

10 plasticaiiy defonming the perforated tubular Gners within the interior of one or more of 
the perforated tubutars. 

According to artother aspect of the present invention, a system for isoteting a first 
subtenranean zone from a second subtenanean zone in a wellbore Is provided that 

15 inchjdes means for positioning one or more solid tubulars within the wellbore, the solid 
tubuters traversing the first subterraneari zone, means for positioning one or more 
perforated tutMJtere each induding one or more radial passages within the wellbore, the 
perforated tubulars traversing ttie second subterranean zone, means for radtelly 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 

20 means for fluididy coupling the perforated tubulars and ttie sdid tubulars, means for 
preventing the passage of fluids from ttie first subtenanean zone to the second 
subterranean zone within tiie wellbore external to Vhe primary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubulars, and means for radially expanding 

25 and plastically defcmning the perforated tubular liners within the interior of one or more 
of the perforated tubulars. 

According to another aspect of the present invention, a system for extracting materials 
firom a produdng subtenanean zone in a wellbofe, at least a portion of ttie wellbore 
30 induding a casing, is provided ttiat indudes means for positioning one or more solid 
tubuters within the wellbore, means for positioning one or more perforated tubulars 
each Induding one or more radtel passages wiUiin tiie wellbore, the perforated tubuters 
traversing ttte produdng subterranean zone, means for radially exparxling at teast one 
of the sdId tubuters and the perforated tubulars wtthin the wellbore, means fbr fluididy 
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coupling the solid tubutars with the casing, means for fiuididy coupling the perforated 
tubulars with the solid tuinjlars. means for fluldiciy isolating the prcKkicing subten^nean 
zone from at least one other subterranean z(Hie within the wellbore, mems for fiuididy 
coupKng at least one of the perforated tubulars with the producing subterranean zone, 
5 means for positioning one or more perforated tubular liners within the interior of one or 
more of the perforated tubulars, and means for radially expanding and plastically 
deforming the perforated tubular liners within the interior of one or more of the 
perforated tubulars. 

10 According to another aspect of the present Invention, an apparatus is provided that 
includes a zonal isolation assembly indudhg: one or more solid tubular merTd}ers, each 
solid tubular mmiber induding one or more external seals, two or more perforated 
tubutar members each induding radial passages coupled to the solid tubular members, 
and one or more one-way valves for controllably fiuididy coupling the perforated 

IS tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perforated tLd)ular members are formed by a radial 
expansion process perfonned within the wellborB. 

According to another asped of the present invention, a method of isolating a first 
20 subterranean zone from a second subterranean zone having a pluralify of produdng 
zones In a wellbore is provided that indudes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
two or more perforated tubulars each induding one or more radial passages within the 
wellbore, the perforated tubulars traversing the second -subterranean zone, radially 
25 expanding at least one (rf the sdid tubutars and perforated tubulars within the wellbore. 
fiuididy coupyng the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subtenanean zone to the second subterranean zone 
within the wellbore extemal to the primary solid tobulars and perforated tubulars, and 
preventing fluids from passing from one of the produdng zones that has not t>eeh 
30 depleted to one of the producing zones that has been depleted. 

According to another asped of the present invention, a method of extracting materials 
from a wellbore having a ptura% of produdng subtenranean zones, at least a portion of 
the wellbore induding a casing, is provided that indudes positioiting one or more solid 

15 



tubulars within the wellt>ore» positioning two or more perforated tubulars each including 
one or nrK>re radial passages within the wellbore, the perforated tutujlars traversing the 
producing subterranean zones, radially expanding at least one of Ihe solid tubul^rs and 
the perforated tubulars within the wellbore, fluididy coupling the solid tubulars with the 

5 casing, fluididy coupling the perforated tubulars with the solid tubulars, fluididy 
isdating the produdng subterranean zone from at least one other subterranean zone 
within the wellbore, fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone, preventing fluids from passing from one of the produdng 
zones that has not been depleted to one cf the produdng zones that has been 

10* deirietBd. 

According to another asped of the present invention, a system for isdating a first 
subterranean zone from a second subterranean zone having a plurality of produdng 
zones in a wellbore is providecj that includes means for positioning one or wore soHd 

15 tubulars wRhin the wellbore, the sdid tubulars travershig the first subterranean zone, 
mearis for positioning one br more perforated tubulars each induding one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore. means for fluididy coupling the perforated 

20 tubulars and the solid tubulars. means for preventing the passage of fluids from the flrst 
subterranean zone to the second subterranean zone within the wellbore extenial to the 
primary solid tubulars and perforated tubulars, means for positioning one or more 
perforated titular liners within the interior of one or more of the perforated tubulars, 
and mearis for preventing fluids from passing from one of the produdng zones that has 

25 not been depleted to one of the produdng zones that has been depleted. 

According to another asped of the present invention, a system for extracting materials 
from a plurality of produdng subtenranean zones in a wellbore, at least a portion of the 
wellbore induding a casing. Is provided that Indudes means for positioning one or 
30 more solid tubulars within the wellbore, means for positioning one or more perforated 
tubulars each induding one or more radial passages within the wellbore. the perforated 
tubulars traversing the produdng subterranem zones, means for radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, means 
for fluididy coupling the solid tuknilars with the casing, means for fluididy coupling the 
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perforated tubulars with the solid tubuiars, means fai fluididy isdatir^ the producing 
subterranean zone from at least one other subterranean zone within the wellbore, 
means for fluididy coupling at least one of the perforated tubuiars with the produdng 
subterranean zone, means for positioning one or more perforated tubular liners within 
the interior of one or more of the perforated tubuiars, and means Uxc preventing fluids 
from passing from one of the produdng zones that has nol been depleted to one of the 
produdng zones that has been depleted. 

According to another aspect of the present invention, an apparatus for extracHng 
geothermai energy from a subterranean fonmaftion oontaining a source of geothermal 
energy is provided that indudes a zonal isolation assenribly positioned within the 
subterranean formation induding: one or more solid tubular tnembers* each solid 
tubular member induding one or more e)derhal seals, one or more perforated tubular 
members each Induding radial passages coupled to the solid tubular members, and 
one or more perforated tubular linens each induding one or more radial passages 
coufHed to the interior surfeces of one or more of the perforated tubular members, and 
a shoe coupled to the zonal Isolation assembly. At least one of the solid tubular 
members and the peiforated tubular members are fbnned by a radial expansion 
process perfonned within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
subterranean zone from a second subterranean zone including a source of geothermai 
energy in a welibcm is provided that indudes positioning one or more solid tubuiars 
within the wellbore, the sdid tubuiars traversing the first subterranean zone, positioning 
one or more perforated tubuiars each including one or more radial passages within the 
weDbore, the perforated tubutars traversing the second subtenraneari zone, radially 
expanding at least one of the solid tubuiars and perforated tubuiars vinthin the wellbore, 
fluididy coupling the perforated tubuiars and the primary solid tubuiars, preventing the 
passage of fluids from the first subterranean zone to the second subterranean zor>e 
within the wellbore external to the primary solid tubuiars and perforated tubuiars, 
positiming one or more perforated tubular liners within the interior of one or more of 
the perforated tubuiars, and radially expanding and plastically deforming the perforated 
tubular Hners within the Interior of one or more of the peifo^ ' 
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According to another aspect of the present invention, a method of extracting 
geothennai energy from a subterranean geothermai zone in a wellt>ore, at ieast a 
portion of the welibcMre including a casing, is provided that includes positioning one or 
more solid tutHiiars within the wellt>ore, posttioning one or more perforated tutHJiars 

5 each including one or more radial passages within the wellt>ore, the perforated tubulars 
traversing the subterranean geothennai zone, radially expanding at least one of the 
solid tubulars and the perforated tubulars within the welibore, fluididy coupling the solid 
tubulars with the casing, fluididy coupling the perforated tubulars with the solid 
tubulars, fluididy isolating the subterranean geothermai zone from at least one gther 

10 subtenBnean zone within the welibore, and fluididy coupling at least one of the 
perftXBted tubulars with the subterranean geothermai zone. 

According to another aspect of the present Invention, a system for Isolating a first 
subtenranean zone firom a second geothenrnal subterranean zone in a welibore is 

15 provided that indudes means for positioning one or more solid tubulars virtthfn the 
welibore, the so6d tubulars traversing the first subterranean zone, nwans for 
positioning one or more perforated tubulars each Induding one or more radial 
passages within the welibore, the perforated tubulars traversing the second geothennai 
subterranean zone, means for radially expanding at least one of the sdid tubuters and 

20 perforated tubulars witNn the welibore, means for fluididy coupling the perforated 
tubulars and the solid tubulars, and means for preventing the passage of fluids from the 
first subterranean zone to the second geothermai subtenranean zone wittiin the 
welibore external to the primary solid tubulars and perforated hjbulars. 

25 According to another asped of the present invention, a system for extracting 
geothermai energy from a subtenranean geothermai zone in a welibore, at least a 
portton of the wetlbore induding a casing. Is provided that indudes means for. 
posifiontng one or more solid tubulars within the welibore, means for positioning one or 
more perforated tubidars each induding one or more radial passages within the 

30 weDbore, the perforated tubulars traversing the subterranean geottiennal zone, means 
for racfiaity expanding at least one of the solid tubulars and the perforated tubulars 
v^ln the welibore, means for fluididy coupling the solid tubulars with the casing, 
means for fluididy ooupiing the perforated tubulars with the solid tubulars, means for 
fluididy isdating ttte subterranean geothermai zone from at least one other 
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subterranean zone within the wellbore. and nr^eans for fluididy coupling at least one of 
the perforated tubuiars with the subterranean geothermal zone. 

According to anottier aspect of the present invention, an apparatus is provided that 
5 indules a zonal isolation assembly including: one or more solid tubular members, each 
solid tubular member including one or more external seals, one or more perforated 
tubular members each including one or more radial passages coupled to the solid 
tubular members, and a shoe coupled to the zonal isolation assembly. At least one of 
the solid tubular members and the perfbratad tubular members are fbnhed by a radial 
10 expansion process performed within the wellbore, and the radial passage of at least 
one of the perforated tubular members are cleaned by further radial expansion of the 
perforated tubular members within the wellbore. 

According to another aspect of the present invention, a method of isolating a first 
15 subterranean zone from a second subterranean zone In a wellbore is provided that 
includes positioning orie or more solid, tubuiars within the wellbore, the solid tubuiars 
traversbig the first subterranean zone, positioning' one or mom perforated tubuiars 
within tira wellbore each including one or more radial passages, the perforated tubuiars 
traversing the second subtenranean zone, radlaiiy expanding at least one of the primary 
20 solid tubuiars and perforated tubuiars within the wellbore, fluidicly coupling the 
perforated tubuiars and the solid tubulan^. preventing the passage of fluids from the 
first subterranean zone to the second subtenranean zone within the wellbore external to 
the solid tubuiars and perforated tubuiars, and cleaning materials from the radial 
passages of at least one of the perforated tubuiars by further radial expansion of the 
25 per^xated tubuiars within the wellbore. 

According to another aspect of the present inventbn, a methcxl of extracting materials 
from a producing subterranean zone in a wellbore, at least a portion of the wellbore 
Indudbig a casing, is provided that includes positioning one or wore solid tubuiars 
30 within the wellbore, positioning one or more perforated tubuiars within the wellbore 
each including one or more radial passages, the perforated tutHJiars traversing the 
producing subterranean zone, radially expanding at least one of the solid tubuiars and 
the perforated tubuiars within the wellbore, fluidicly coupling the sdid tubuiars with the 
casing, fluididy coupling the perforated tubuiars with the solid tubuiars, fluidjcly 
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isolating the prcxiudng subterranean zone from at least one other subterranean zone 
within the wellbore, flutdidy coupling at least one of the perforated tubulars with the 
producing subterranean zone, monitoring the operating temperatures, pressures, and 
flow rates within one or more of the perforated tubulars, and cleaning materials from 
5 the radial passages of at least one of the perforated tubulars by further radial 
expansion of the perforated tubulars within the weHbore. 

Acoonding to another aspect of the present Invention, a system for isolating a first 
subterranean zone from a second subterranean zone in a welibore is provided that 

10- includes means for positioning one or mor^ solid tubulars within the welibore, the solid 
tubulars traversing the first subterranean zone, means for positioning one or niore 
perforated tubulars within me welibore each including one or more radial passages, ttie 
perforated tubulars traversing the ifecimd subterranean zone, means for radially 
expanding at Irast one cf the solid tubulars and perforated tubulars within the welibore, 

15 means for fluMidy couplvig the perforated tubulars and the solid tubulars. means for 
preventing ttie' passage of fluids ifrom the first subterranean zone to the second 
subterranean zone within the welibore external to the solid tubulars and perforated 
tubulars, and means for cleaning materials from the radial passages of at least ohe of 
the perforated tubulars by further radial expansion of the perforated tubulars within the 

20 welibore. 

According to another aspect of the present invention, a system for extracting materials 
from a producing subterranean ^e in a welibore, at least a portion of the welibore 
including a casing, is provided that includes means for positioning one or more solid 

25 tubulars within the welibore, means for positioning one or more perforated tubulars 
within the weHbore each including one or more radial passages, the perforated tubulars 
traversing the producing subterranean zone, nr^eans'for radially expanding at least one 
of the solid tubulars and the perforated tubulars v^n the welibore, means for fluidldy 
coupling the solid tubulars with the casing, means for fluididy coupling the perforated 

30 tubulars with the solid tubulars, means for fluididy Isolating the producing subtenranean 
zone from at least one other subterranean zone within the welibore, means for fluididy 
coupling at least one of the perforated tutnilars with the producing subterranean zone, 
and means for cleaning materials from the radial passages of at least one of the 
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perforated tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 

Brief Description of the Drawings 

FIG. 1 is a fragnnentary cross-sectional view illustrating the isolation of subtenBnean 
5 zones. 

Fig. 2a is a cross sectional illustration of the placement of an illustrative embodimml of 
a systmi for isolating subtenranean zones within a borehole. 

10 Fig. 2b is a crossi sectional lllustratton of the system of Rg. 2a during the injection of a 
fluidto material Into the tubular support member. 

Fig. 2c Is a cross sectional Illustration of the system of Fig. 2b while puHing the tubular 
expansion cone out of the wellbore. 

15 

Fig. 2d is a cross sectional illustration of ttie system of Fig. 2c after the tubular 
expansion cone has been con^letely puDed out of the wellbore. 

Fig. 3 is a cross sectional illustration of an Illustrative embodinient of the expandable 
20 tubularmembersofthesystemof Fig. 2a. 

Fig. 4 is a flow chart illusttation of an illustrative embodiment of a metiKxi for 
manufacturing the expandable tubular member of Fig. 3. 

25 Ftg. 5a is a cross sectional illustration of an Bhestrative embodinr^nt of the upsettir^ of 
the ends of a tidMJlar member. 

Fig. 5b is a cn>ss sectional illustration of the expandable tubular nr^mber of Fig. 5a 
after radially expanding and plastically defomiing the ends of ttie expandable tubular 
30 member. 

Fig. 5c is a cross sectional Illustration of the expandable tubular mender of Fig. 5b 
after forming ttireaded connections on ttie ends of the mparidalrfe tubular rnember. 
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Rg. 5d is a crc^ sectional illustration of the expandable tubular member of Fig. 5c 
after coupling sealing members to the exterior surface of the intermediate unexpended 
portion of the expandable tubular member. 

Fig. 6 is a cfdss-sectfonal illustration of an exemplary embodiment of a tubular 
expansion cone. 

Fig. 7 is a cross-sectional illustration of an exemplary embodiment of a tubular 
expansion cone. 

Fig. 8 is a fragmentary cross sectional Illustration of an alternative envbodiment of the 
system for isolating subterranean zones of Fig. 1 . 

Rg. 9 is a fragmentary cross sectional lilustration of an embodiment of a method for 
Hr^ one of the perfbratad tubular members of the system for isolating subterranean 
zones of Fig. 1 with a solid tubular liner. 

Fig. 10 is a fragmentary cross sectional illustration of an embodiment of a method for 
sealing one of the perforated tubular members of the* system for isolating subtenanean 
zones of Fig. 1 with a hardenable fiuidic sealing material. 

• 

Fig. 11 is a fragmentary cross sectional Illustration of an embodiment of a method for 
coupling one of the perforated tutHJiar members of the system for isolating 
subterranean zones of Rg. 1 vyith the surrounding subterranean fomnation. 

Fig. 12 is a fragmentary cross sectional illustration of an embodiment of a method for 
coupling one of the perforated tubular members of the system for isolating 
subtenanean zones of Fig. 1 v^th a surrounding perforated welibore casing. 

Fig. 13 b a fragmentary cross sectional illustration of an embodiment of a method for 
lining one of the perforated tubular members of the system for isolating subtenanean 
zones of Fig. 1 with another pierforated tubular member 
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Fig. 14 is a fragmentary cross sectional iilustratibn of an aitemative ernt)odiment of the 
system for isolating subterranean zones of Fig. 1 that includes a one-way valve for 
preventirig flow from a producing zone into a depleted zone. 

5 Rg. IS is a fragmentary cross sectional illustration of an alternative emt)odjment of the 
system for isolating subtenanean zones of Fq. 1 1n which the system Is used to extract 
geothemral energy from a subten^anean geothennal zone. 

Detailed Description or the illustrathfa Enibo^ 

10 An apparatus and rnethod for isolating one or more subterranean zones from one or 
more other subtenanean zones is provided. The apparatus and method penftiits a 
producing zone to be isolated firom a nonprodudng zone udng a oombination of solid 
and slotted tubulars. In the productton nxxle* the teachings of the present disclosure 
may be used in oombination with conventional, well known, production completion 

15 equH>ment and methods usirig a series of packers, sdki tubing, perforated tubing, and 
sikling sleeves, which will be inserted into the disclosed apparatus to permit the 
commingling and/or isolation of the subtenranean zones from each other. 

Refening to Rg. 1, a wellbore 105 including a casing 110 are positioned in a 
20 subtenranean formation 115. The subterranean formatton 115 includes a number of 
produdh/e and non-producHve zones, Including a water zone 120 and a targeted oil 
sand rone 125. During exploration of the subterranean formatton 115, the wellbore 
105 may be exterxled in a well known manner to traverse the various productive and 
non-productive zones, including the water zone 120 and the targeted oil sand zone 
25 125. 

In a preferred embodiment, in order to fluididy isolate the water zone 120 from the 
targeted oil sand zone 125, an apparatus 130 is provkled that includes one or awe 
secttons of solkl casing 135. one or more external seals 140, me or more sections of 
30 perforated casing 145, one or more intermediate sections of solkJ casing 150, and a 
solM shoe 155. In several exemplary errdxxiiments. the perforated casing 145 includes 
one or nrK>re radial passages. 
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The solid casing 135 provides a fluid oonduit that transrr^ fluids and other materials 
from one end of the solid casing 135 to the ottier end of the solid casing 135. The solid 
casing 135 may comprise any numt)er of oonvenfional commercially availat)le sections 
of solid tubular casing such as, fw example, oilfield tubulars fabricated from chromium 
5 steel or fiberglass, in a preferred embodiment, the solid casing 135 comprises oilfield 
tubulars available from various foreign and domestic steel milts. 

The solid casing 135 is preferabty coupled to the casing 110. The sold casing 135 
may be coupled to the casing 110 using any nurhber of conventional commercially 
10 available processes such as, for examfrte, welding, slotted and expandable connectors, 
or e39)andable solid connectors. In a preferred embodiment, thie solid casing 135 is 
coupled to the casing 1 10 by u^ng expandable solid connectors.- The solid casing 135 
may comprise a plurality of such solid casing 135. 

15 The solid casing 135 is preferably coupled to one more of the perforated casings 145. 
The solid casing 135 may be coupled to the perfbriatod casing 145 using any number of 
conventional commerdaily avallable processes such as, for example, welding, or 
slotted and expandable connectors. In a (mferred embodiment the solid casing 135 is 
coupled to the perforated casing 145 by expandable solid connectors. 

20 

In a preferred embodiment, the casing 135 includes one more valve members 160 for 
controlling the flow of fluids and other materials within the interior region of the casing 
135. In an attemative embodiment, during the production mode of operation, an 
internal tubular string Yii^h various arrangements of padcers, perforated tubing, sliding 
25 sleeves, and valves n^ay be emfdoyed within the apparatus to provide various options 
for commingling and isolating sutrterranean zones from each other while providing a 
fluid path to the surfeoe. 

In a particularly preferred embodiment, the casing 135 is placed into the weilbore 105 
30 by expanding the casing 135 In the radial direction Mo intimate contact with the interior 
walls of the wellbore 105. The casing 135 may be expanded in the radial direction 
u^ng any numt>er of oonventtonal commercially available methods. 
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The seals 140 prevent the passage of fluids and other materials within the annular 
region 165 tietween the solid casings 135 and 150 and the weilbore 105. The seals 
140 may comprise any numlier of conventional commercially available sealing 
materials suitable for sealing a casing in a weilbore such as. for example, lead, mbber 

5 or epoxy. In a preferred embodiment, the seals 140 comprise Stratalok epoxy material 
available from Halliburton Energy Sendees. The perforated casing 145 permits fluids 
and other materials to pass into and out of tt^ interior of the peri'orated casing 145 
from and to the annular region 165. In this manner, oil and gas may be produced from 
a producing subterranean zone wittiin a subterranean forination. The perforated 

10 casing 145 nnay comprise any number of conventional commercially available sections 
of slotted tubular casing. In a preferred embodiment the perforated casing 145 
comprises expandable sbtted tubular casing available from Petrollne in Aberdeen. 
Scotland. In a particulariy preferred embodiment, the perforated casing 145 comprises 
expandable slotted sandscreen tubular casing available from Petroline in Aberdeen, 

15 Scotland. 

The p^forated casing 145 is preferably coupled to one or more solid casing 135. The 
. perforated casing 145 may be coupled to the solid casing 135 using any number of 
oonventional commercially availabie processes such as, for example, welding, or 
20 slotted or solid expandable connectors. In a preferred emt)odiment the perforated 
casing 145 is oou^AeA to the solid casing 135 by expandable solid connectore. 

The perforated casing 145 is preferably coupled to one or more intennediate solid 
casings 150. The perforated casing 145 may be coupled to the intermediate solid 
25 casing 150 using any number of conventional oommerdally available processes such 
as, for example, welding or expandable solid or stotted connectore. In a prefenred 
* embodiment, the perforated casing 145 is coupled to the intemiediate solid casing 150 
by expandable solid connectore. 

30 The last perforated casing 145 is preferably coupled to the shoe 155. The last 
perforated casing 145 may be coupled to the shoe 155 using any number of. 
conventfonai commercially availabie processes such as. for exan^, welding or 
expandable solid or stotted connectore. Jn a preferred embodimeitt. the last perforated 
casing 145 is coupled to the shoe 155 by an expandabte solid connector. 
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In an aKemative embodiment, the shoe 155 is coupled directly to the last one of the 
intermediate solid casings 150. 

5 In a prefenred embodiment, the perforated casings 145 are positioned within the 
welltx)re 105 by expanding the perforated casings 145 in a radial direction into intimate 
contact with the interior walls of the wellbore 105. The perforated casings 145 may be 
expanded in a radial direction using any number of conventional commercially available 
processes. 

10 

The irrtermediate solid casing 150 permits fluids and other materials to pass between 
adjacent perforated casings 145, The intermediate solid casing 150 may comprise 
any number of conventional commercially available sections of solid tubuter casing 
such as. for example, oilfield tubulars tebiicated from chromium steel or fibergtess. \f\ 
IS a preferred embodiment, the Intenradiate solid ca^ng ISO comprises oilfield tubulars 
avaiiabto from foreign and doinestic steel mills. 

The intermediate solid casing 150 Is preferably coupled to one or more sections of the 
perforated casing 145. The intennediate solid casing 150 may be coupled to tiie 
20 perforated casing 145 using any number of conventional commerdaily available 
processes such as, for example, welding, or solid or slotted expandable connectors. In 
a prefened embodiment the inteonediate solid casing 150 is coupled to the perforated 
casing 145 by expandable solid connectors. The intennediate solid casing ISO may 
comprise a plurality of such intennediate solid casing 1 50. 

25 

In a prsfenned embddinwnt. the each intermediate solid casing 150 includes one more 
vaWe members 170 for controlling ttie flow of fluids and other materials within the 
interior region of tt>e intemiediate casir^ 150. in an altemative embodiment, as will be 
recognized by persons having ordinary skill in tt^e art and the benefit of the present 
30 disclosure, during the production mode of operation, an internal tubular string wKh 
various anBngemente of padcers, perforated tubing, sliding sleeves, and valves may be 
employed within the apparatus to provide various options for commingling and isotetlng 
subterranean zones from each other while providing a fluid path to the surface. 
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In a parUcularly preferred embcxJiment. the intermediate casing 150 is placed into the 
wellbore 105 by expanding the intenmediate casing 150 in the radial direction into 
IntimatB contact with the interior walls of the wellbore 105. The intermediate casing 
150 may he expanded in the radial direction using any number of conventional 
5 commerdaily available methods. 

In an attemative embodiment, one or more of the intemnediate solid casings 150 may 
be omitted. In an alternative preferred emtKxJiment. one or more of the perforated 
casings 145 are provided with one or more seals 140. 

10 

Thd shoe 155 provides a suppiort member for tlie apparatus 130. In this manner, 
various producfon and exploration tools may be supported by the show 150. The shoe 
150 may oorriprise any number of oonventional commercially available shoes 8uit8rbl0 
for use in a wellbore such as, for exan4)le. cement filled shoe, or an aluminum or 
15 composite shoe, in a prefenred embodiment, the shoe 150 comprises an aluminum 
shoe available from Halliburton. In a preferred embodiment, the shoe 155 is selected 
to provide sufficient strength in compression and tension to pemiit the use of high 
capadly production and expkmlBian tools. 

20 in a particulariy preferred embodiment, the apparatus 130 includes a plurality of solid 
casings 135, a plurality of seals 140, a plur^ity of perforated casings 145, a plurality of 
intenmediate soijd casings 150, and a shoe 155. More generally, the apparatus 130 
may comprtee one or more soUd casings 135, eadi with one or more valve numbers 
160, n perforated casings 145, n-1 intemnediate solid casings ISO, each with one or 

K more valve members 170, arul a shoe 155. 

During operation df the apparatus 130, oil and gas may be controllably produced from 
the targeted oil sand zone 125 using the perforated casings 145. "Hie oil and gas may 
then be transported to a surface location using the solid casing 135. The use of 
30 intennediate solid casings 150 with valve memt>ere 170 pennits isolated sections of the 
zone 125 to be selectively isolated for production. The seals 140 permit the zone 125 
to be fluidldy isolated from the zone 120. The seals 140 further pennits isolated 
sections of the zone 125 to be fluididy isolated from each other. In this manner, the 
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apparatus 130 pennits unwanted and/or non-productive subterranean zones to t>e 
fluidiciy Isolated. 

In an alternative emtKddinnent. as will t)e recognized by persons having ordinary skai in 
5 the art and also having the benefit of the present disclosure, during the production 
mode of operation, an internal tubular string with various arrangements of packers, 
perforated tubing, sliding sleeves, and valves may be employed within the apparatus to 
provide various options for commingling and isolatlrvg subterranean zones from each 
ottier while providing a fhM path to the surface. 

10 

In several aKemative embodiments, the solid casing 135. the perforated casings 145. 
the intermediate sections of soNd casing 150, andtor the solid shoe 155 are radially 
expanded and plasticaliy deformed within^ wellbore 105 in a conventional manner 
and/or using one or mom of the methods and apparatus disclosed in one or more of 

15 the foUowing: (1) U.S. patent application serial no^ 08/454.139, attorney docket no. 
25791.03.02. fled on 12/3/1999. (2) U.S. patent application serial no. 09/510.913. 
attorney docket no. 25791.7.02. filed on 2/23/2000. (3) U.S. patent application serial 
no. 08/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. (4) U.8. patent 
applk»tion serial no. 09/440.338. attorney docket no. 25791.9.(X2. fm on 11/15/1999.' 

20 (5) U.S. patent application serial no. 09/523.490. attorney docket no. 25791 .1 1 .02. filed 
on 3/10/2000. (6) U.S. patent appltoation serial no. 09/512.695. attorney docket no. 
25791.12.02. filed on 2/24/2000. (7) U.S. patent appBcation serial no. 09/511,941. 
attorney docket no. 25791.16.02, filed on 2/24/2000, (8) U.S. patent application serial 
no. 09/588,946, attorney docket no. 25791.17.02, filed on 6/7/2000, (9) U.S. patent 

25 application serial no. 09/559.122, attorney docket no. 25791,23.02, filed on 4/26/2000, 
(10) PCT patent applkation serial no. PCT/USOO/18635. attorney docket no. 
25791.25.02, filed on 7/9/2000. (11) U.S. prov^ional patent application serial no. 
60/18Z671, attorney docket no. 25791.27. filed on 11/1/1999, (12) U.S. provisional 
patent applkatkm serial no. 60/154,047, attorney docket no. 25791.29. filed on 

30 9/16/1999, (13) U.S. provislonal patent application serial no. 60/159.082, attorney 
docket no. 25791.34, filed on 10/12/1999. (14) U.S. provisk}nai patent application serial 
no. 60/159,039. attorney docket no. 25791.36. filed on 10/12/1999. (15) U.S. 
proviskinal patent appUcation serial no. 60/1 59.033. attoriiey docket no. 25791 .37. filed 
on 10/12/1999. (16) U.S. provistonal patent applteation serial no. 60/212.359. attorney 
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docket no. 25791.38. filed on 6/19/2000. (17) U.S. provisional patent application serial 
no. 60/165,228. attorney dod<et no. 25791.39, filed on 11/12/1999, (18) U.S. 
provisional patent application serial no. 60/221,443. atUMney docket na 25791.45. filed 
on 7^8/2000, (19) U.S. provistonai patent apt>licatk)n serial no. 60/221.645, attorney 

5 docket no. 25791 .46. filed on 7/28/2000. (20) U.S. provisional patent application serial 
no. 60/233.638. attorney docket no. 25791 .47, filed on 9/18/2000, (21) U.S. provistonai 
patent appticatton serial no. 60/237.334, attorney docket no. 25791.46, filed on 
10/2/2000, (22) U.S: provistonai patent appltoation serial no. 60/270,007, attorney 
docket no. 25791.50. filed on 2/2D/2001; (23) U.S. provistonai patent appUcatton serial 

10 no. 60/262.434. attorney docket no. 25791.51. fited on .1/17/2001; (24) U.8. proyistonal 
patent applicafion serial no. 60/259.486. attorney docket no. 25791.52. filed on 
1/3/2001: (25) U.S. provistonai patent appKcatkxi serial no. 60/303.740, attorney docket 
no. 25791.61. fltod on 7/6/2001; (26) U.S. provistonai patent appllcalton serial no. 
60/313.453. attoni^ docket no. 25791.59. fited on 8/20/2001; (27) U.S. provisional 

15 patent appUcation sertel no. 60/317.985. attorney docket no. 25791.87, fited on 
9/6/2001 ; (28) U.S. provistonai patent applteattori serial no. 60/318,386, attorney docket 
no. 25791.67.02. fited on 9/10/2001; and (29) U.S. utility patent application serial no. 
09/969,922, attorney docket no. 25791.69, fited on 10/3/2001. tlw disctosures of mAvxAx 
are Incorporated hereto by. reference. In an exemptery enibodinnent, thie radial 

20 ctearances between ttie radteily expanded solto casings 135. perforated casfngs 145. 
intemmdtete secttons of solid casing 150. and/or the solid shoe 155 and the welltwre 
105 are eliminated thereby eliminating the annulus between the solid casings, the 
perforated casings 145. the intennediate ^edtons of solid casing 150. and/or the soikJ 
shoe 155 and the welibore 105. In this manner, ttie optional need for filling the annulus 

25 with a finer rfiaterial such as. for example, gravel, rnay be eliminated. 

' Referring to Figs. 2a-2d, an illustrative embodiment of a system 200 for isoteting 
subterranean formatior^ includes a tut)uter support nrnnber 202 that defines a 
passage 202a. A tubular expanston cone 204 that defines a passage 204a Is coupled 
30 to an end of the tubuter support member .202. In an exemplary embodiment, the 
tubuter expanston cone 204 includes la tapered outer surteoe 204b for reasons to be 
described. 
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A pr8-6xpanded end 206a of a first expandable tubular member 208 that defines a 
passage 206b is adapted to mate with and be supported by the tapered outer surface 
204b of the tubular expansion cone 204. The first expandable tubular member 206 
further Includes an unexpended intenrnediate portion 206c, another pre-expanded end 

5 206d, and a sealing member 206e coupled to the exterior surface oif the unexperKied 
intermediate portion. In an exemplary embodiment, the inside and outside diameters of 
the pre-expanded ends, 206a and 206d» of the first expandable tubular member 206 
are greater than the inside and outside diameters of the unexpended intermediate 
portion 206c. An end 208a of a shoe 208 is coupled to the pre-expanded end 206a of 

10 the first expandable tubular nriember 206 by a conventtonal 

An erid 210a of a slotted tubular member 210 that defines a passage 210b is coupled 
to the other pie-cfxpanded end 206d of the first expandable tubiidar member 206 by a 
conventional threaded connection. Another end 210c of the slotted tubular member 

15 210 is coupled to an end 21& of a slotted tubular member 212 that defines a passage 
212b by a conventional threaded connection. A pre*expanded end 214a of a second 
expandable tubular member 214 that defines a passage 214b is coupled to the other 
end 212c of the tubular member 212. The second expandable tubular member 214 
further includes an unexpended intermediate portion 214c, another pre-expanded end 

20 214d, and a sealing member 214e coupled to the exterior surface of the unexpended 
intenmediate portion. In an exemplary embodiment, the Inside and outside dianrteters of 
the pre-expanded ends, 214a and 214d, of the second expandable tubular niember 
214 are greater than the inside and outside diameters of the unexpended ihtennediate 
portion 214c. 

25 

An end 216a of a slotted tubular member 216 that defines a passage 216b is coupled 
to the other pre^xpanded end 214d of the second expandable tubular member 214 by 
a conventional threaded connection. Another end 216c of the slewed tubtiar member 
216 is coupled to an end 218a of a islotted tubular member 218 that defines a passage 
30 218b by a conventional threaded connection. A pre-expanded end 220a of a third 
expandable tubular menrU)er 220 that defines a passage 220b Is coupled to the other 
end 218c of the slotted tubular member 218. The third expandable tubular member 
220 further includes an unexpended intermediate portion 220c another pre-expanded 
end 220d, and a sealing member 220e coupled to the exterior surface of the 

30 . 



unexpended intemnediate portion. In an exemplary embodiment, the inside and outside 
diameters of tfie pre-expanded ends, 220a and 220d, of the third expandable tubular 
member 220 and greater than the inside and outside diameters of the unexpended 
intermediate portion 220c. 

5 

An end 222a of a tubular merr4>er 222 is threadabiy coupled to the end 30d of the third 
expandable tubular noember 220. 

In an exemplary embodiment, the inside and outside diameters of the pre-expanded 
10 ends. 206a. 206d, 214a, 214d, 220a and 220d, of the expandable tubular menfd)er8, 
206, 214, and 220, and the slotted tubular members 210, 212, 216, and 218, are 
substantidly equail. In several exemptary embodiments, the sealing nnembers, 206e, 
214e, and 220e, of the expandable tubular members, 206, 214, and 220, respectively, 
further Include anchoring Elements for engaging the wellbore casing 104. In sevenal 
is emmptary embodiments, the slotted tubular nnembers, 210, 212, 216, and 218, are 
conventional slotted tubular members having threaded end connections suitable for 
use in an oil or gas well, an underground pipeline, or as a structural aupport. In several 
altemafive embodiments, the slotted tubular members, 210. 212, 216, and 218 are 
oonventionail slotted tubular members fbr' recovering or intnDdudng fluldlc materials 
20 such as, for example, oil, gas and/or water from or Into a subterranean fonnation. 

In an exemplary embodiment, as iflustrated in Fig. 2a, the system 200 is. initially 
positioned in a borehole 224 fpnned in a subterranean fonmation 226 ttiat includes a 
water zone 226a and a targeted oil sand zone 226b. The borehole 224 may be 

25 positioned in any orientation from vertical to horizontal. In an exemplary embodiment, 
the upper end of the tubular support rttember 202 may be supported in a conventional 
manner using, for example, a slip Joint, or equivalent device in order to permit upward 
movement of the tubular support member and tubular expanston cone 204 relative to 
one or more of the expandable tubular members, 206, 214, and 220, and tubular 

30 members. 210, 212. 216, and 218. 

In an exemplary embodiment, as illustrated in Rg. 2b, a fluldlc material 228 is then 
Injected Into the system 200, through the passages, 202a and 204a, of the tubular 
support member 202 and tubular expansion cone 204, respectively. 
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In an exemplary embodiment, as illustrated in Rg. 2c, the continued injection oi the 
fluidic material 228 through the passages, 202a and 204a, of the tubular support 
member 202 and the tubular expansion oone 204, respectiyely, pressurizes the 

5 passage 18b of the shoe 18 below the tubular expansion cone ttiereby radially 
expandirvg and plastically defonming the expandable tubular member 206 off of the 
tapered extemai surface 204b of the tubular expansion cone 204. In particular, the 
intermediate non pre^xpanded portion 206c of the expandable tubular memt)er 206 is 
radially expanded and plastically deformed off of the Uipered extemai surface 204b of 

10 the tubular expansion cone 204. As a result, the sealing member 206e engages the 
interior surftee of the wallbore casing 104. Consequently, the radially expanded 
intanmedlate portion 206c of the dependable tubular member 206 Is theieby coupled to 
the wellbore casing, 104. In an exeriipiary embodiment, the radially expanded 
intermediate portior^ 206c of the expandable tubular member 206 is also thereby 

16 andK>red to the wellbore casing 104. 

In an exemplary embodiment, as lilustrated In Fig. 2d, after the expandable tubular 
member 206 has been plastically defomied and radially expanded off of the tapered 
external surface 204b of the tubular expansion cone 204, the tubiriar expansion cone is 

20 pulled out of the borehole 224 by applying an upward force to the tubular support 
member 202. As a result, the second and third expandable tubular members, 214 and 
220. are radially expanded and plastically defonned off of the tapered extenr^al surface 
204b of the tubular expansion cone 204. In particular, the Intermediate non pre- 
expanded portion 214c of the second expandable tubular member 214 radially 

25 expanded and plastically defomne^ off erf the tapered extemai surface 204b of the 
tubular expansion cone 204. As a result, the sealing member 214e engages the 
interior surface of the wellbore 224. Consequently, the radially exparuied Intenmediate 
portion 214c of the second expandable tubular member 214 is thereby coupled to the 
wellbore 224. In an exemplary embodiment, the radially expanded intermediate portion 

30 214c of the second expandable tubular member 214 is also ttiereby anchored to the 
welftxxB 104. FurthemuNB. the continued application of Vhe upward force to the tubular 
member 202 will tiien displace the tubular expansion oone 204 iqywardly Into 
engagement with the pre-expanded end 220a of the third expandable tubular member 
220* Hnally, ttie continued apF>iication^ of ttie upward force to ttie tubular member 202 
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will then radially expand and plastically deform the third expandable tutHilar member 
220 off of the tapered external surface 204b of the tubular expansion cone 204. In 
particular, the inteon^te non pre-expanded portion 220c of the third expandable 
tubular member 220 Is radiaHy expanded and plastically defonned off of the tapered 

5 extarrtal surface 204b of the tubular expansion corie 204. As a result tiie sealing 
member 220e engages the interior surface of the wellbore 224. Consequentiy, tiie 
radially expanded intennediate portion 220c of ttie ttiird expandable tubular member 
220 is tiiereby coupled to ttie wellbore 224. In an exemplary embodiment, the radially 
expanded intermediate portion 220c of ttie third expandable tubular mennber 220 is 

10 also ttiereby anchored to ttie wellbore 224. As a result, ttie water zone 2^ and 
fluidicly isolated fipom ttie targeted oil sand zone 226b. 

After completing ttie radial expansion and plastic defbnnation of ttie third expandable 
tubular member 220, ttie tubular support member 202 and ttie tubular expansion cone 
15 204 are remoN^ from ttie wellbore 224. 

Thu8« during ttie operation of ttie system 10, ttie intenmediate non pre-expanded 
portions. 206c 214c and 220c, of ttte expandable tubular menters, 206, 214, and 
220, respectively, are radially expanded and plasticaHy deformed by the upward 

20 displacement of ttie tubular expansion cone 204. As a result, ttie sealing rTiemt>ers, 
206e, 214e, and 220b, are displaced in ttie radial direction into engagement witti ttie 
wellbore 224 ttiereby coupling ttie shoe 208, ttie expandable tubular member 206, tiie 
slotted tubular members. 210 and 212, ttie e)q>andable tubular member 214, ttie slotted 
tubular members, 216 and 218, and ttie expandable tubular meniber 220 to ttie 

25 wellbore. Furthermore, as a result, ttie connections between ttie expandable tubular 
members, 206, 214, and 220, ttie shoe 208, and the slotted tubular members, 210, 
212, 216, and 218, do not have to be expandable connections thereby providing 
significant cost savings. In addition, ttie Inside diameters of ttie expandable tubular 
members, 206, 214, and 220. and ttie slotted tubular members, 210, 212, 216. and 

30 218, after ttie radial expansion process, are substantially equal, in ttiis manner, 
additimal conventional tools and other conventional equipment may be easily 
positioned wtthin, and moved ttirough, ttie expandable and slotted tubular members. In 
several attemative embodiment, ttie conventional tools and equipment include 
conventional valving and ottier conventional flow control de^4ces for controlling the flow 
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of fluidlc materials within and between the expandable tubular memt>ers, 206, 214. and 
220, and the slotted tubular members. 210. 212» 216. and 21 8. * 

Furthermore, in the system 200, the slotted tubular members 210, 212, 216. and 218 

5 are interleaved among the expandable tubular nriembers. 206, 214, and 220. As a 
result because only the intermediate non pre-expanded portions, 206c, 214c and 
220c, or the expandable tubular members, 206, 214. and 220. res(»ctively, are radially 
expanded and plasGcally defonned, the slotted tubular members, 210, 212, 216, and 
218 can be conventional stotted tubular members thereby significantly reducing the 

10 cost and complexity of the system 10. Moreover, because only the intenmdiate non 
pre-expahded portloris, 206c 214c and 220c of the expandable tubular members, 
206, 214, and 220, respectively, are radially expanded and plastically defomied, the 
number and length of the flnterieaved slotted tubular members. 210, 212, 216. and 218 
can be much greater than the number and length of the expandable tubular members. 

15 In an exemplary embodimeni the total length of the intermediate non pr&«xpanded 
portions, 206c 214c and 220c of the expandable tubular members, 206, 214, and 
220, is approxirnately 200 feet, and the total length of the slotted tubular members, 
210, 212, 216, and 216, is approximately 3800 feet Consequently, in an exemplary 
embodiment, a system 200 having a total length of approximately 4000 feet is coupted 

20 to the wellbore 224 by radially expandhg and plastically deforming a total length of only 
approximately 200 feet. 

Furthermore, the sealing members 206e, 214e, and 220e. of the expandable tubular 
members, 206, 214. and 220, respectively, are used to couple the expandable tubular 
25 men4>er5 and the slotted tubular members, 210. 212. 216. and 218 to the wellbore 224. 
the radial gap between the slotted tubular members, the expandabte tubular members, 
and the wellbore 224 rnay be large enough to effectiveiy eliminate the possibility of 
damage to the expandable tubular memt^rs and slotted tubular members during the 
pteoement of the system 200 within the weObore. 

30 

In an exemplary embodiment, the pre-expanded ends, 206a, 206d, 214a, 214d, 220a, 
and 220d, of the expandiaMe tubular members, 206, 214, and 220, respectively, and 
the slotted tubular menA)ers, 2ld, 212, 216, and 218, have outside diameters and wall 
thicknesses of 8.375 hches and 0.350 inches, respecUvdy; prior to the radial 
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expansion, the intermediate non pre-expanded portions, 208c, 214c» and 220c, of the 
expandable tubular memt)ers, 206. 214, and 220, respectively, have outside diameters 
of 7.625 inches; the slotted tubular members, 210, 212, 216, and 218, have inside 
diameters of 7.675 Inches; after the radial expansion, the inside diameters of the 
5 intemndiate portions. 206c, 214c and 220c. of the expandable tubular members, 206, 
214« and 220, are equal to 7.675 inchies; and the wellbore 224 has an insUe diameter 
of &75S inches. 

In an exemplary embodiment, the pre-expanded ends, 206a, 206d, 214d, 214d, 220a. 

10 and 220dt of the expandable tubular members, 206, 214, and 220, respectively, and 
the slotted tubular nnembers, 210, 212, 216, and 218, have outside diameters end wall 
ttiicknasses of 4.500 inches and 0.250 inches, respectively; prior to the radial 
expansion, the intenmedlate non pre-expanded portion^, 206c, 214c, and 220c, of the 
expmdable tubular members, 206, 214, and 220, respectiveiy, have outside diameters 

15 of 4.000 inches; the slotted tubular members, 210, 212, 216, and 218, have inside 
diameters of .4.000 inches; after the radial expansion, the inside diameters of the 
inlemiediate portions, 206c 214c and 220c of the.expandable tubular members, 206, 
214, md'220, are equal to 4.000 Inches; and the weilbore 224 has an inside diameter 
of 4.892 inches. 

20 

in an exemplary emtsodiment, the system 200 is used to inject or extract fluidic 
materials such as, for example, oil, gas, and/or water Into or from the subterranean 
formation 226b. 

25 Re^ng now to Fig. 3, an exemplary embodiment of an expandable tubular member 
300 wH now be described. The tut)ular member 300 defines an interior region 300a 
and includes a first end 300b including a first threaded connection 300ba, a first 
tapered portion 300c an intennediate portion 300d, a second tapered portion 300e, 
and a second end 300f ihduding a second thrraded connection 3(X)fa. The tubular 

30 member 300 further preferably includes an intemiediate sealing member 300g that is 
coupled to the exterior surface of the intermediate portion 300d. 

In an exemplary embodiment, the tubular member 300 has a substantially annular 
cross section. The tubular member 300 may be tebricated from any number of 



35 



conventional comnr)ercialiy available materials such as. for example. Oilfield Country 
Tubular Goods (0CT6)» 13 chromium steel tubing/casing, or J5S. or P110 API 
casing. 



5 In an exemplary embodiment, the interior 300a of the tubular member 300 has a 
substantially circular cross section. Furthenmore. in an exemplary embodiment, Uie 
Interior region 300a of the tubular member includes a first inside diameter Di. an 
intermediate inside diameter Dirrr. and a second Inside diameter In an exemplary 
embodiment the first and second inside dimieters, Di and D2, are substantially equal. 
10 In an exemplary embodiment, the first and second inside diameters, Di and D2, are 
greater than the intermediate inside diameter Dm^ 

The first end 300b of the t&iA>ular member 300 is coupled to the intermediate portion 
SOOd by the first tapered portion 300c and the second end 300f of the tubular member 

15 is coupled to the intenmediate portkm by the secord tapered portion 300e. In an 
exemplary embodiment, the outside diameters of the first and second ends, 300b and 
300r, of the tubular member 300 is greater than the outeide diameter of the 
intenmediate portion 300d of Vtm tubular member. The first and second ends, 300b and 
30df, (rf the tubular member 300 include wall ttiicknesses, ti and t2, respectively. In an 

20 exemplary embodinrient, the outside diameter of the intennediate portion 300d of tiie 
tubular menrtber 300 ranges from about 75% to 98% of the outside diameters of the first 
and second ends, 300a and 300f. The intennediate portion 300d of tiie tubular 
member 300 includes a vml\ ttiidcness tiNT. 

25 In an exemplaiy embodlntent, tiie wall ttiicknesses ti and t2 are substantially equal in 
order to provide substantially equal burst strength for tiie first and second ends, 300a 
and 300f, of the tubular member 300. In an exemplary embodiment, the wall 
thicknesses, ti and t2» are botti greatei* tiian tiie wall thickness im in order to optimally 
match the burst strength of the first and second ends, 300a and 300f, of the tubular 

30 niember 300 witti tiie intemiediate portion 300d of ttietubutarmenriber 300. 

In an exemplary embodiment, tiie first and second tapered portions, 3D0c and 300e, 
are inclined at an angle, o, relative to tiie tongitudlnal directiori ranging from about 0 to 
30 degrees In order to optimally facilitate the radtal expanston of the tubular nnember 



300. In an exemplary embodiment, the first and second tapered portions, 300c and 
300e, provide a smooth transition between the first and second ends, 300a and 300f, 
and the intennediate portion 300d, of the tubular member 300 in order to minimize 
stress concentrations. 

5 

The intemDediate sealing member 300g is coupled to the outer surface of the 
intermediate portion 300d of the tubular member 300. in an exemplary embodiment, 
the Intermediate sealing member ZOOg seals the interface between the intennediate 
portion 300d of the tubular member 300 and the interior surface of a welibore casing 

10 305, or other preexisting structure, after the radial expan^n and plastic defomnation of 
the Irrtenmediate portion 30Gkl of the tubular niember 300. In an emmplary 
embodiment the intermediate sealing member 300g has a substantially annular cross 
section, in an exemplary embodiment, the outside diameter of the intermediate sealing 
member 300g is selected to be lesd than the outside diameters of the first and second 

15 ends, 300a and 300f, of the tutHjIeir member 300 in order to optimally protect the 
Intennediate sealing member 300g during plaoement of the tubular member 300 within 
the weltbore casings 305^ The intennediate sealing member 300g may be fsbricated 
from any number of oonventionai oommerdaily avaitabte materials such as, for 
example, thermoset or thermoplastic polyrners. in an exemplary eriibodiment, the 

20 intennediate sealing member 300g is fabricated fifom thennoset potymers in order to 
optimally seal the radially expanded Intermediate portion 300d of the tubular member 
300 with the welU>ore casing 305. In several aRemative embodiments, the sealing^ 
member 300g includes one or more rigid anci>ors for engaging the welibore casing 305 
to thwBby anchor the radially expanded and ptestlcally deformed Intermediate portion 

25 300d of the tubular member 300 to the. welibore casing. 

' Referrvig to Figs. 4, and 5a to 5d, in an exemplary embodiment, the tubular member 
300 is formed by a process 400 that includes the stops of: (1) upsetting both ends of a 
tubular member in step 405; (2) expanding both upset ends of the tubular niember in 
30 step 410; (3) stress relieving both expanded upset ends of the tubular member in step 
415; (4) fonming threaded connections in both expanded upset ends of the tubular 
member in step 420; and (5) putUr^g a sealing material on the outside diameter of the 
non-expanded intennediate portion of the tubular memt>er in step 425. 
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As illustrated r» FIG. 5a, in step 405, both ends, 500a and 500b, of a tubular member 
500 are upset using convehtbnal upsetting methods. The upset ends, 500a and 5Q0b, 
df the tubular member 500 include the wall thicknesses tt and tz. The Intermediate 
portion 500c of the tubular member 500 includes the wall thickness tiKT and the interior 

S diameter Dim. In an exemplary embodiment^ the wall thicknesses ti and t^ are 
substantially equal in order to provide burst strength that is substantially equal along 
the entire length of the tubular member 500. In an exemplary embodiment, the wall 
thicknesses ti and t2 are both greater than the wall thickness %ht in order to provide 
burst strength that is sut)stantially equal ak)ng the entire length of the tubular memt>er 

10 500, and also to opt^ally facilitate the fbrmatton of threaded connections in the ffrst 
and second ends, 500a and 500b. 

As Mustrated in Fig! 5b, in steps 410 and 415. both ends, 500a and 500b, df tfie tubiilar 
member 500 are radially expanded using conventtonal radial expansion methods, and 

15 then both ends, 500a and 56bb, of the tubular member are stress relieved. The 
radiaBy expanded ends, SOOa and 500b, of the tubular m6mt>er 500 indude the intertor 
diameters Di and O2. In an exemplary embodiment, the Interior diameters Dt and Dz 
are sitetantiaily equal in order to provMe a t>urst strength that is substantially equal in 
an exemplary embodbnent, the ratk) of tlie interior diameters Di and D2 to the interior 

20 diameter Dmt ranges frorh about 100% to 120% in order to fedlttate the subsequent 
radial expansion of the tubular member 500. 

In a preferred embodiment the relatkxiship between the wall thicknesses ti, t2, and t^T 
of the titular member 500; the inskJe diameters Di, D2 and Dint of the tubular nvember 
25 500; the inskle diameter D^tnm of the wellbore casing, or other structure, that the 
tubular member 500 will be inserted into; and the outside diameter Doom of the 
expansion cone that will be us^ to radially expand the tubular member 500 within the 
wellbore casing is given by the following expresskMi: 

30 

where ti « t2; and 
Dt = D2. 

By satisfying the relattonship given in equation (1), the expansion forces placed upon 
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the tubular member 500 during the subsequent radial expansion process are 
sut>$tantialiy equalized. More generally, the relationship given in equation (1) may be 
used to calculate the optimal geometry for the tubular member 500 for subsequent 
radial expansion and plastic defomiation of the tubular member 500 for fobricating 
5 and/or repairing a wetlbore casing, a pipeline, or a structural support. 

As illustrated in FIG. 5c, in step 420, oonventional threaded connections, SOOd and 
500e, are formed in both expanded ends, 500a and SOOb, of the tubular member 500. 
In an emmplary embodiment, the threaded connections, SOOd and SOOe, are provided 
10 using conventional processes for forming pin and box type threaded connections 
a^ilable from AUas-Bradford. 

As illustrated in Rg. 5d, in step 425, a sealing member SOOf is then applied onto the 
outside diameter of ttie noh-expanded intermediate portion SOOc of the tubular member 

15 500. ThQ sealing member SOOf may be appyed to the outside diameter of the non- 
expanded intermediate portion SOOc of the tubular member 500 using any nunrtber of 
conventional commercially available methods. In a prsferted embodiment, the sealing 
member SOOf is applied to the outside diameter of the intermediate portion SOOc of the 
tubular member 500 using commercially available chemical and temperature restetent 

20 adhesive bonding. 

in an exemplary embodbnent, the expandable tubular members, 206, 214, and 220, of 
the system 200 are substantially Identical to, and/or incorporate one or nv>re of the 
teachings of, the tubular memtiers 300 and 500. 

25 

Refenlng to Fig. 6, an exemplary embodiment of tubular expansion cone 600 for 
radially exparuling the tubular members 206, 214, 220, 300 and 500 will now be 
described. The expansion cone 600 defines a passage 600a and includes a front end 
605, a rear end 610, and a radial expansion section 615. 

30 

In an exemplary embodiment the radial expansion section 615 includes a first conical 
outer surfece 620 and a second conical outer surface 625. The first conical outer 
surface 620 includes ah angte of atteck d and the second conical outer surface 625 
includes an angle of attack 02* In an exemplary embodiment, the angte of attack Oi is 
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greater than the angle of attack 02. In this manner, the first oonical outer surface 620 
optimally radially expands the intermediate portions, 206c 214c 220c, 300d, and 500c, 
of the tubular members, 206, 214, 220. 300, and 500, and the second conical outer 
surface 525 optimaliy radially expands the pre-expanded first and second ends, 206a 

5 and 206d, 214a and 214d, 220a and 220d, 300b and 300f, and 500a and 500b, of the 
tubular members, 206, 214, 220, 300 and 500. In an exemplary embodiment, the first 
oonical outer surface 620 includes an angle of attack Qi ranging from about 8 to 20 
degrees, and the second oontoal outer surface 625 includes an angle of attack 02 
ranging from about 4 to 15 degrees in order to optirnafly radially expand and plastically 

10 deform the tubular meml>er8, 206, 214, 220, 300 and 500. More generally, the 
e)q>an8ion cone 600 may include 3 or more adjacent oonical outer surfaces ha>^ng 
angles of atladc that decrease from the front end 605 of the expanskin cone 600 to the 
rear end 610 of the expanskm cone 600. 

15 Hefening to Fig. 7, another exenplary embodiment of a tubular expanskin cone 700 
defines a passage 700d and indudes a front end 705, a riaar end 710, and a radial 
expanskm sectbn 715. In an exemplary mribodiment, the radial expansk)n sectton 715 
includes an outer surfooe having a substantially paraboKc outer profile thereby 
provMing a parabokrid shape. In this manner, the outer siBface of the radial expanston 

20 section 715 provkles an angle of attack that constenHy decreases from a maximum at 
the front end 70S of the expanston cone 700 to a minimum at the rear end 710 of the 
expanston cone. The paFat)olk: outer profile of the outer surface of the radial 
expanston sectton 715 may be formed using a plurality of adjacent discrete conical 
sectbns and/or using a continuous curved surface. In this manner, the regk>n of the 

25 outer surface of the radial expapston sectk>n 715 adjacent to the front end 705 of the 
expansion cone 700 may optimaily radially expand the intermediate porttons, 206c, 
214c, 220c 300d, and 500c til the tubular members, 206, 214. 220, 300, and 500, 
while the regton of the outer surface of the radial expansk>n section 715 adjacent to the 
rear end 710 of the expanston cone 700 may optimally radially expand the pre- 

30 expanded first and second ends, 206a and 2(^, 214a and 214d, 220a and 220d, 300b 
and 300f, and 500a and 500b, of the tubular members, 206. 214, 220, 300 and 500. In 
an ewmplary embodiment, the jparabolic profile of tha outer si^ce of the radial 
expanston sectton 715 is selected to provkle an angle of attack that ranges from about 
8 to 20 degrees In the vidnityiyf the front end 70S of the expansion cone 700 and an 



angle of attack in the vidnlty of the rear end 710 of the expansion cone 700 from about 
4 to 15 degrees. 

In an exempiary emtxxliment, the tubular expansion cone 204 of the system 200 is 
5 substantially identical to the expansion cones 600 or 700, and/or inoorporatas one or 
more of the teachings of the expansion cones 600 and/or 700. 

In several alt^native embodiments, the teachings of the apparatus 130, the system' 
200, the expandable tubular member 300, the method 400, and/or the expandable 
10 tubular member 500 are at least partially combbied. 

Refening to Fig. 8, in an alternative embodiment, conventional temperature, pressure, 
and flow sensors, 802, 804, and 806, respecUvely, are operably coupled to the 
perfoHErted tubulars 145 of the apparatus 130. The tenr^erature, pressure, and flow 

15 sensors, 802, 804, and 806, respectively, in turn are operably coupled to a controller 
810 that receives and processes the output signals generatcid by the temperature, 
pressure, and flow sensors to thereby control the operation of the flow control valves 
160 to enhance the operational efficiency of the apparatus 130. in several exemplary 
embedments, the control algorithms utilized by the oontroiler 810 for oontrollbig the 

20 operation of the flow control valves 160 as a function of the c^rating temperature, 
pressure, and flow rates wlthbi the perforated tubular members 145 are conventional. 

Refening to Fig. 9, In an attamaHve embodiment, a solid tubular member 905 is 
coupled to one of the perforated tubular members 145 by radially expanding and 

25 plastically defomnir^ the so8d tubular member bito engagement with the perforated 
tubular member In a conventional manner and/or using one or more of the radial 
expansion methods disclosed in one or nrtore of the following: (1) U.S. patent 
application serial no. 09/454,139, attomey dodcet no. 25791.03.02, filed on 12/3/1999, 
(2) U.S. patent application serial no. 09/510,913. attorney docket no. 25791 :7.02, filed 

30 on 2/23/2000, (3) U.S. patent application serial no. 09/502,350, attomey dodcet rio. 
25791.8.02, filed on 2/10/2000, (4) U.S. patent application serial no. 09/440.338, 
attomey docket no. 25791.9.02, filed on 11/15/1999, (5) U.S. patent appltoatton serial 
no. 09/523,460. attomey docket no. 25791.11.02, filed on 3/10/2000, (6) U.S. patent 
appHcatton serial no. 09/512,895, attomey docket no. 25791.12.02, filed on 2/24/2000. 
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(7) U.S. patent application serial no. 09/511,941, attorney docket no. 25791.16.02. filed 
on 2/24/2000, (6) U.S. patent application serial no. 09/588.946, attorney docket no. 
25791.17.02, filed on 6/7^000. (9) U.S. patent applicatran serial no. 09/559,122. 
attorney docket no. 25791.23.02. filed on 4/26/2000. (10) PCT patent application serial 

5 no. PCT/US00/1B635. attorney docket no. 25791.25.02. filed on 7/9/2000. (11) U.S. 
provisional patent applicatton serial no. 60/162,671, attorney docket no. 25791.27. filed 
on 11/1/1999, (12) U.S. provisional patent application serial no. 60/154.047. attorney 
docket no. 25791.29. filed on 9/16/1999. (13) U.S. provisionat patent apptlcatkm sisrial 
no. 60/159.082. attorney docket no. 25791.34. filed' on 10/12/1999. (14) U.S. 

10 provisional patent applkiatton serial no. 60/159.039. attorney docket no. 25791 .36, filed 
on 10/12/1999. (15) U.S. provisional patent applicatkin serial no. 60/159.033. attorney 
docket no. 25791.37. filed on 10/12/1999. (16) U.S. provisional patent applkatkm serial 
no. 60/212,359. attorney docket no. 25791.38. filed on 6/19/2000. (17) U.S. provisk)nai 
patmt applicatkm serial no. 60/165.228. attorney diocket nd. 25791.39, filed on 

15 11/12/1999. (18) U.S. provlsibnal patent applicatkm serial no. 60/221.443. attorney 
docket no. 25791.45, filed on 7/28/2000. (19) U.S. provisional patent appilcatkm serial 
no. 60/221.845. attorney docket no. 25791.46. filed on 7/26/2000, (20) U.S. provistonal 
patent appBcatton serial no. 60/233.638. attorney docket no. 25791.47. filed on 
9/18/2000. (21) U.S. provisional patent appltoatton serial no. 60^37,334, attorney 

20 docket no. 25791.48. filed on 10/2/2000. (22) U.S. provistonal patent applicatton serial 
no. 60270.007, attorney docket no. 25791.50. filed on 2/20/2001; (23) U.S. provisional 
patent applicatkxi serial no. 60/262.434. attorney docket no. 25791.51. filed on 
1/17/2001; (24) U.S. provistonal patent appltoation serial no. 60/259,486, attorney 
docket no. 25791.52, filed on 1/3/2001; (25) U.S. provisional patent application serial 

25 no. 60/303.740. attorhiey docket no. 25791.61. filed on 7/6/2001; (26) U.S. provistonal 
patent applicatkm seriai no. 60/313,453. attorney docket no. 25791.59. filed on' 
8/20/2001; (27) U.S. provistonal patent application serial no. 60/317,985. attorney 
docket no. 25791.67. filed on 9/6/2001; (28) U.S. provistonal patent applicatton seriai 
no. 60,318,386. attorney docket no. 25791.67.02. filed on 9/10/2001; and (29) U.S. 

30 utility patent application serial no. 09^9.92^ attorney docket no. 25791.69. filed on 
10/3/2001, the disclosures oX wtitoh are incorporated herein by reference. In this 
manner, the solkl tulxilar menit>er 905 fiuididy seals ttie radial passages fomned in ttie 
perforated tubular member 145 ttiereby preventing the passage of fluidto materials 
and/or fbrmatton materials ttirough the perfbrated tubular member. 
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Referring to Fig. 10. in an alternative embodiment, the radial openings in one of the 
perforated tubular nnembers 145 are sealed by injecting a hardenable fluidic sealing 
material 1005 into the radial openings in the one perforated tubular member by 

5 positioning a closed ended pipe 1010 having one or more radial q>enings 1010a within 
the one perforated tubular member 145. Conventional sealing members 1015 and 
1020 then seal the interfece between the pipe 1010 and the opposite ends oT the one 
perforated tubular memt)er 145. The hardenable fluklic sealing material 1CK)5 is then 
injected into the radial openings in the one perforated tubular member 145. The 

10 sealing members 140 prevent the passage of the hardenable fluidic sealing rnalerial 
out of the annulus betM^n the one perforated tubular member 145 and the formation 
125. The pipe 1010 and sealing members, 1015 and 1020, are then removed from the 
apparatus 130, and the hardenable fluidic sealing material is allowed to cure. A 
conventional drill string nruiy then be used to remove any excess cured sealing material 

15 from the interior surface of the one perforated tubular member 145. In an exemplary 
embodiment, the hardenable fluidic sealing material Is a curable epoxy resin. 

In an alternative enrtfxxlinrient, as illustrated In Fig. 11, one or more of the perforated 
ti^Kriar members' 145 of the apparatus 130 are radially expanded and plastically 

20 deformed into contect wHh the sunrouriding fomnatton 125 thereby compressing the 
surrounding fbmnation. In this manner, the sunrounding formation 125 is maintained in 
a stete of compression thereby stebitizing the surrounding formation, reducing the flow 
of loose particles from the surrounding fomnation into the radial openings of the 
perforated tubular member 145, and enhancing the recovery of hydrocariix)ns from the 

25 surrounding fomnation. 

In an alternative embodiment, a seismic source 1105 is posittohed on a surface 
location to thereby impart seismic energy into the fonmafion 125. in this manner, 
particles lodged in the radial openings in the perforated tubular member 145 may be 
30 dislodged from Oie radial openings thereby enhancing the subsequent recovery of 
hydrocart>ons from tiie fbnmation 125. 

In an alternative embodiment, after the perforated tubular member 145 has been 
radially expanded and plastically forined into contact with the surrounding formation 
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125, thereby coupling the perforated tubular memt)er 145 to the surrourKlir^ formation, 
an innpulslva load Is applied to the perforated tubular member. The impuisivd load may 
be applied to the perforated tubular member 145 by applying the load to the end of the 
apparatus 130. The Impulsh/e load is then transferred to the sunromding formatkm 125^ 
5 therBt>y compactirtg and/or slurrifying the surrounding formation. As a result, the 
. recovery of hydrocartx)ns from the formation 125 is enhanced. 

In an altemativa embodiment, as illi^tratad in Fig. 12, a wellbore casing 1205 having 
one or more perforations 1210 is positioned within the wellbore 105 that taverses the 

10 fomnatton 125. Whan the apparatus 130 is positioned within the weiibore 105, one or 
more of the perforated tubular members 145 of the apparatus 130 are radially 
expanded and plastically defonned Into contact with the wellbore casing 1205 thereby 
compressing the surrounding fonnation 125. In this manner, the surrounding formation 
125 niaint£rined in a state of compression thereby slablBzing the surrounding 

15 formation, reducing the flow of loose particles from the surrounding fbnnation into the 
radial openings of the perfbrated tubular member 145. and enhandng the recovery of 
hydrocar1x)ns from the sunrounding fomnatioa 

In an alternative embodiment a seismic source 1215 Is positioned on a surfece 
20 location to thereby impart seismic energy into the fomiation 125. In this' manner, 
particles lodged in the radial openings In the perforated tubular member 145 may be 
dislodged from the radial openings thereby enhancing the subsequent recovery of 
hydrocarbons from the fonnatlon 125. 

25 In an alternative embodin^nt after the perforated tubular member 145 has been 
radially expanded and piasticaliy fomned into contact with the weiibore casing 1205. 
* thereby coupling the perfbrated tubular nrrember 145 to the surrounding fomnatioh, an 
imputeive load is applied to the perforated tubular member. The impulsive load may be 
applied to the perforated tubular member 145 t>y applying the load to the end of the 

30 apparatus 130. The impulsive load is then transferred to the surrounding formation 125 
thereby compacting and/or slurrifying the sumounding formation. As a result, the 
recovery of >^rocart>ons from the fbrmation 125 is enhanced. 
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Referring to Fig. 13, in an alterhative embodiment, one or more perforated tulHJiar 
membere 1305 are coupled to one of the perforated tubuiar members 145 by radially 
expanding and plastically defonning the perforated tubular member into eng^ement 
with the perforated tubular montter in a conventional manner and/or using one or more 
5 of the radial expansion methods disclosed in one or more of the following: (1) U.S. 
patent application serial no. 0S/454,13&, attorney docket no. 25791.03.02, filed on 
12^1999, (2) U.S. patent application serial no. 09/510.913. attorney docket no. 
25791.7.02, filed on 2a3e000, (3) U.S. patent applwatton serial no. 09/502,350, 
attorney docket no. 25791.8.02. filed on 2/10^2000, (4) U.S. patent application serial 

10 no. 09M40.33B. attorney docket no. 25791.9.02. filed on 11/15/1999, (5) U.S. patent 
appiteatkMi serial no. 09/523.460. attorney docket no. 25791 .1 1 .02. filed on 3/10/2000. 
(6) U.S. patent appikation serial no. 09/512.895, attorney docket no. 25791.12.02. filed 
on 2/24/2000. (7) U.S. patent appiicatton serial no. 09/511.941, attorney docket no. 
25791.16.02. filed on 2/24/2000. (8) U.S. patent. applteatkMi serial no. 09/588^946. 

15 attorney docket no. 25791.17.02. filed on 6/7/2000. (9) U.S. patent applkation serial 
no. 09/559.122. attorney docket no. 2579123.02. filed on 4/26/2000. (10) PCT patent 
applcatkm serial no. PCTAJS0Q^18635. attorney docket no. 25791.25.02. filed on 
7/9/2000. (1 1 ) U.S. proviskMiai patent applteatton serial no. 60/162.671 , attorney docket 
no. 25791.27. filed oh 11/1/1999, (12) U.S proylstonal patent application serial no. 

20 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999. (13) U.S. provtekmal 
patent application serial no. 60/1SO,082, attorney docket no. 25791.34. fited on 
10/12/1999, (14) U.S. provisional patent applkatton serial no. 60/159,039, attorney 
docket no. 25791 .36, filed on 10/12/1999, (15) U.S. provistonal patent application serial 
no. 60/159,033. attorney docket no. 25791.37. filed on 10/12/1999, (16) U.S. 

25 provistonal patent application serial no. 60/212,359, attorney docket no. 25791 .38, filed 
on 6/19/2000, (17) U.S. provistonal patent appScation serial no. 60/165,228, attorney 
docket no. 25791 .39. fited on 11/12/1999, (18) U.S. provistonal patent application serial 
no. 60/221,443, attomey docket no. 25791.45, filed on 7/28/2000, (19) U.S. provistonal 
patent appttcation serial no. 60/221,645. attomey docket no. 25791.46, fited on^ 

30 7/28/2000. (20) U.S. provisional patent application serial no. 60/233.638, attomey 
docket no. 25791.47, fited on 9/18/2000, (21) U.S. provisional patent application serial 
no. 60/237.334. attomey docket no. 25791.48. filed on 10/2/2000. (22) U.S. provisional 
patent applteation serial no. 60/270.007. attorney docket no. 25791.50, filed on 
2/20/2001; (23) U.S. provistonal patent appHcatiori serial no. 60/262,434. atiorriey 
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docket no. 25791.51. filed on 1/17/2001; (24) U.S. provisional patent application serial 
no. 6Q/259»486» attorney docket no. 25791.52, filed on 1/3/2001; (25) U.S. provisionat 
patent application serial no. 60/303,740, attoniey docket no. 25791.61, filed on 
7/6/2001; (26) U.S. provistonal patent applicatk)n serial no. 60/313,453, attorney docket 

5 no. 25791.59. filed on 6/20/2001; (27) U.S. provistonat patent application serial no. 
60/317,985, attorney docket no. 25791.67. filed on 9/6/2001; (28) U.S. provisional 
patent applicatton serial no. 60/318.386. attonney docket no. 25791.67.02, filed on 
9/10/2001; and (29) U.S. utility patent applicatk)n serial no. 09/969^922, attorney dodcet 
no. 25791.69, filed on 10/3/2001. the disclosures of which are incorporated herein by 

10 reference. In this manner, the perforated tubular memt>er 905 modifies the ftow 
characteristics of the perforated tubular member 145 thereby permitting the operator of 
the apparatus 1 30 to modify the overall flow characteristics of the appsvatus. 

iri an alternative mibodiment, as illustrated in Fig. 14, a one-way valve 1405 such as. 
IS for example, a check valve fluidkdy couples the interior of a pair of adjacent perforated 
tubular members, * 145a and 145b, that extract hydrocarbons from oorrespdnding 
subterranean zones A and B. In thb manner, if zone B becomes depleted, 
hydrocarbons that are being extracted from zone A will not fkyw into the depleted zone 
B. 

20 

in an alternative embodiment, as illustrated in 15, the apparatus 130 is used to 
extract geothenmal energy from a targeted subterranean geothermal nne 1 505. In this 
manner, the operational efRdeney of the extracHon of geothermal energy is significantly 
enhanced due to the increased internal diameters of the various radially expended 
25 eienients of the apparatus 130 that peniA greater votunietric flows. 

In an alternative embodiment, the perforated tubular members, 145, 210, 212, 216, 
218, and 130& of the apparatus 130 may be cleaned by furth^ radial expansion of the 
perforated tubular members. In an exemplary embodiment, the amount of further radial 
30 expansion required to dean the mdial passages of the perforated tubular members 
145, 210, 212, 216, 218, and 1305 of the apparatus 130 ranged from about 1% to 2%. 

An apparatus has been described that Includes a zonal isolation assembly induding 
one or more soikl tubular members, each sdid tubular member induding one or more 
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external seals, and one or wore perforated tubular memt)6rs coupled to the solid 
tutKjtar members, and a shoe coupled to the zonal isolation assembly. In an exemplary 
embodiment, the zonal isolation assembly further Includes one or more intermediate 
solid tubular members coupled to and interleaved among the perforated tubular 
5 members, each intennediate solid tubular member including one or nrtore external 
seals. In an exemplary embodiment, the zonal isolation asserrMy finrther includes one 
or more valve members for controlling the flow of fluldic materials between the tubular 
members. In an exemplary embodiment, one or more of the intermediate solid tubular 
members include one or more valve members. 

10 

An apparatus has also been described that includes a zonal Isolation assembly that 
faidudes one or more primary soHd tubulars, each primary solid tubular Including one or 
rnore external annular seals, n perforated tubulars coupled to the primary solid 
tubutars. and n-1 intermediate soBd tubulars coufded to and interleaved aniong the 
IS perforated tubulars, each intennediate solid tubular including one or more external 
annular seals» arid ia shoe coupled to the 2»nal Isdat^ 

A method of isolating a first subterranean zone from a second subterranean zone in a 
weHbore has also been described that includes positioning one cnt more prinrvary solid 

20 tubulars within the wellbore. the primary solid tubulars traversing the first subten^anean 
zone, positioning one or rnore perforated tubulars within the wellbore, the perforated 
tubulars traversing the second subterranean zme, fluidlcly coupling the perforated 
tubulars and the primary solid tubulars, and preventing the passage of fluids from the 
first subterranean zone to the seomd subterranean zone within the weltbpre external to 

25 the solid and peribrated tubulars. 

A method of extracfing materials from a producing subterranean zone In a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or mc^e primary solid tubulars within the wellbore, fluidlcly coupHng the 
30 primary solid tubulars with the casing, positioning one or twtB perforated tubulars 
within the wellbore, the perforated tubulars traversing the producing eubtenanean 
zone, fluididy coupling the perforated tubulars with the primary solid tubulars, fluidlcly 
isolating the producing subtenranean zone from at least one other subterranean zor>e 
within the wellbors, and fluididy coupling at least one (rf the perforated tubulars with the 
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producing subterranean zone. In an exemplary embodiment the n^thod further 
includes controHabty fluididy decoupling at least one of the perforated tubulars from at 
least one other of the perforated tubulars. 

5 An apparatus has also been described that includes a subtenanean fonmatton including 
a weilbore, a zonal isolation assembly at least partially positioned within the wellbore 
that Includes one or more solid tubular members, each solid tubular member Including 
one or more e)demal seals, and one or more perforated tubular members coupled to 
the solid tubular members, and a shoe positioned within the wellbore coupled to the 

10 zonal isolation assenfibly, wherein at least one of the solid tubular members and the 
perforated tubular members are formed by a radial expansion process performed within 
the wellbore. In an exemplary embodiment the zonal isolation assembly further 
includes one or more intermediate sdid tubular members coupled to and interleaved 
among the perforated tubular members, each intemnediate solid tubular nnember 

15 including one or more external seals, wherein at least one of the solid tubular 
nnembere, the perforated tubular niembers, and the intemnediate solid tubular members 
are formed by a radial expansion process perfomned withir) the wellbore. In an 
emmplary embodiment the zonal isolation assembly further ocMmprises one or more 
valve members for oontroliing the flow of fluids between the solid tubular meml)ers and 

20 the perforated tubular members. In an exemplary embodiment, one or more of the 
intermediate solid tubular members include one or more valve members for controlling 
the flow of fluids t>etween the solid tubular members and the perforated tubular 
memt>er5. 

25 An apparahjs has also been desciibed that includes a subterranean fomriation including 
a wellbore. a mnal isolation assembly positioned within the wellbore that includes one 
or more primary solid tubulars, each primaiy solid tubular including one or more 
external annular seals, n perforated tubulars positioned coupled to the primary solid 
tubulars, and n-1 intemnediate solid tubulars coupled to and interleaved among the 

30. perforated tubulare. each intermediate solid tubular including one or more external 
annular seals, and a shoe coupled to the zonal isolation assembly, wherein at least one 
of the primary solid tubulara, the perforated tubulars, and the Intermediate solid 
tubulars are fomned by a radial expansion process perfonried within the wellbore. 
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A method of isolating a first sut>terranean zone from a second subten^nean zone in a 
weillXHe has also been described that includes positioning one or more primary solid 
tubulars within the wellbore, the primary solid tubulars traversing the first subterranean 
zone, positioning one or more perforated tubulars within the wetlbore, the perforated 
5 tubidars traversing the second subten^nean zone, radially expanding at least one of 
the primary solid tubulars and perforated tubulars within the wellbore, fluididy coupling 
the perforated tubulairs and the primary solid tubulars, and preventing the passage of 
fluids from the first subterranean zone to the secorid subtenahean zone within the 
wsllbore external to the primary solid tubulars and perforated tubulars. 

10 

A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a porton of the wellbore including a casing, has also been described that includes 
positioning one or more primary solid tubulars mthin the wellbore, positioning one or 
more peribrated tubulars within the wellbore, the perforated tubulars traversing the 

15 producing subterranean zone, radially expanding at least one of the primary solid 
tubulars and the perforated tubulars within the wellbore. fluididy coupling the primary 
sold tubulars with the casing, fiuldicly coupling the perforated tubulars with the primary 
solid tubulars, fluktidy isdating the produdng subtenranean zone frtim at least one 
other subterranean zone within the wellbore, and fluidicly coupHng at least one of the 

20 perfoiated tubulars with the produdng subtenranean zone. In an exemplary 
embodiment the nnethod further indu'des oohtrollably fluididy decoupling at least one 
of the perforated tubulars from at least one other of the perforated tubulars. 

An apparatus has also been described that indudes a subten^nean fonnation induding 
25 a wellborB, a zonal isolation assembly positioned withiri the wellbore that indudes n 
solkl tubular merrters positioned within the welUiore^ each solid tubular member 
including one or more exteniai seals, and n-1 perforated tubular members positioned 
within the wellbore coupled to and interieaved among the sdid tubular members, and a 
shoe positioned within the wellbore coupled to the zonal isolation assembly. In an 
30 exemplary embodiment, the zonal isoiatiCKi assembly further comprises one or rTK>re 
valve members for contioiling the flow of fluids between the solid tubular members and 
the perforated tubular members. In an exemplary erribodiment, one or more of the 
sdid tubular members indude one or more valve members for oontrolUng the flow of 
fluids between the sdid tubular members and the perforated tubular members. 
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A system for isolating a first subterranean zone from a second subterranean zone in a 
wellbore has also been described that includes means for positioning one or more 
primary solid tubulars within the wellbore, the primary solid tubulars traversir^ ttie first 

5 subterranean zone, means for positioning one or more perforated tubulars within the 
weilt)ore, the perforated tubulars traversing the second subterranean zone, means for 
fluidicly coupling the perforated tubulars and the primary solid tubulars, and means for 
preventing the passage of fluids from the first subtenanean zone to the second 
subterranean zorfe within the wallbore external to the primary solid tubulars and the 

10 perforated tubulars. 

A system for extracting materials from a producing subterranean zone in a weilbore, at 
least a portion of the weilbore including a casing, has also been described that includes 
means for positioning one or more primary solid tubulars within the weilbore, means for 

15 fluidicly coupling the primary solid tubulars with the casing, means for posltfoning one 
or rnors perforated tubulars within the wellbcve, the perforated tubulars traversing the 
producing subterranean zone, means for fluidicly coupling the perforated tubulars with 
the primary so&l tubulars, means for fluidiciy Isolating the producing subtenranean zone 
ton eft least one other subtenranean 2or^ within the weilbore, and means for fluidiciy 

20 coupling at least one of the perforated tubulars with the producing subterranean zone. 
In an exemplary embodiment, the system further includes means for controllably 
fluidicly decoupling at least one of the perforated tubulars from at (east one other of the 
perforated tubulars. 

25 A system for isolating a first sut^tenanean zone from a second subtenanean zone in a 
weBbore has also been described that includes means for positioning one or more 
priniary solid tubulars wittim the welibore, the prirnary solid tubulars traversing the first 
subterranean zone, means for positioning one or more perforated tubulars within the 
weilbore, the perforated tubulars traversing the secor>d subterranean zone, means for 

30 radially expanding at teast one of the primary solid tubulars ar>d perforated tubulars 
within the weilbore, means for fluidicly coupling the perforated tubulars and the primary 
solid tubulars. and means for preventing the passage of fluids from the first 
subtenanean zone to the second subterranean zone within the weilbore extennai to the 
priniary solid tubulars and perforated tubulars. 



50 



A system for extracting materials from a producing sutrtenanean zone in a wellbore, at 
lea^ a portbri of the weObore including a casing, has also t>een described that includes 
means for positioning one or nnore primary solid tubuiars within the wellbore, means for 

5 positioning one or nrvore perforated tukHJiars within the welbore, the perfcrated tubuiars 
traversing the producirig subterranean zone, means for radially expanding at least one 
of ttie primary solid tubuiars and the perforated tirtxjlars within the wellbore, means for 
fluidiciy coupling the primary solicj tubuiars with the casing, means for fluididy coupling 
the perforated tubuiars with the solid tubuiars. means for fluididy isolating the 

10 - produdhg subterranean zone from at least one other subterranean zone within the 
wellbore, and means for fluidiciy coupling at least one of the perfoiated tubuters with 
the producing subterranean zone. In an exemplary embodiment the system fijrther 
indudes means for controltebly fluidiciy decoupling at least one of the perforated 
tubuiars frorh at least one other of the perforated tubuiars. 

15 

A system for isolating subterranean zones traversed by a wellbore has also been 
described that Indudes a tubuter support member defining a first passage, a tubular 
expansion cone defining a second peesage fluididy coupled to the first passage 
coupled to an end of the tubuter support member and comprising a tapered end, a 

20 tubular liner cou|3led to and supported by the tepered end of the tubular expansion 
cone, and a shoe defining a valveabte passage coupletd to an end of the tubular liner, 
wherein the tubuter liner indudes one or more expandable tubular members that eadi 
Indude a tubular body comprising an intemr^late ptxVm and first and second 
expanded end portions coupled to opposing ends of Uie intenmediate portion, and a 

25 sealing member coupled to the exterior surface of the intermediate portion, and one or 
more slotted tubuter members coupM to. the expandable tubular members, wherein 
the inside diameters of the other tubuter members are greater than or equal to the 
outside dtemeter of the tubuter expansion cone. In an exemplary embodiment, the wall 
thicknesses of the first and second expanded end portions are greater than the wall 

30 thickness of the intermediate portion. In an exemplary embodiment, each expandable 
tubuter member further Indudes a first tubular transittonary member coupled between 
the first expanded end portion and the Intermedtete portk)n, and a second tubular 
transKlonary member coupled betweeri the second expanded end portten and^ the 
intermediate portion, wherein the angtes of indinatten of the first and second tubuter 
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transltionary members relative to the intermediate portion ranges from about 0 to 30 
degrees. In an exemplary embodiment, the outside diameter of the intermediate 
portion ranges from about 75 percent to about 98 percent of the outside diameters of 
the first and seoond expanded end portions* in an exemplary embodiment, the burst 

5 strength of the first and second expanded end portions is substantially equal to the 
burst strength of the intermediate tubular section. In an exemplary embodinnent the 
ratio of the inside diameters of the first and seoond expanded end portions to the 
interior diameter of thei intermediate portion ranges finom about 100 to 120 percent In 
an exmiplary embodiment* the relationship between the wall thidcnesses ti, t2. and Utn 

10 of the first expanded end poriHon, the seoond expanded end portion, and the 
intermediate portion, respectively^ of the expandable tubular members, the inside 
diameters Di, Da and Dn^ of the first expanded end portion, the seoond expanded erid 
portion, and the intemnedtoto portion, respectively, of the expandaUe tubular members, 
and the inside diameter (Kmm of the wellbore casing that the expandabte tubular 

15 member Wai be inserted into, and the outelde diameter Dom of the expansion cone tliat 
will be used to radially expand the expandabte tubuter member within the wellbore is 
given by the following expression: 

whdrein ti tz; and wherein Di = Da. In an exemptery embodiment, the tapered end of 
20 the tubiriar expansion cone indujiM a plurality of adjacent discrete tapered, sections. 
In an exemptery embodiment, the angte of attack of the adjacent discrete tapered 
sections indreases in a continuous manner from one end of the tubuter expansion cone 
to the opposite end of the tubuter expansion cone. In an exemptery embodiment, the 
tepered end of the tubular expansion cone includes an paraboloid body. In an 
25 exemplary embodiment, the angle of atteck of the outer surface of the parabolokl body 
increases in a continuous manner from one end of the paraboloid body to the opposite 
end of the parabotokl body. In an exemplary enibodiment, the tubuter liner comprises 
a plurality of expandable tutnjter members; and wherein the other tubular members are 
interleaved among the expandabte tubular members. 

30 

A method of Isolating subterranean zones traversed by a wellbore has atso been 
described that includes posiUoning a tubular liner vMiin the wellbore, and radially 
expanding one or more discrete portions of the tubular liner into engagement with the 
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wellbore. In an exemplary embodiment a plurality of discrete portions of the tulnjiar 
liner are radially expanded Into engagement with the wellbore. In an exemplary 
embodiment, the remaining portions of the tubular liner are not radially expanded. In 
an exemplary embodinYent, one of the discrete portions of the tubular liner is radially 
5 expanded by injecting a fluidio material into the tubular linen and wherein the remaining 
ones of the discrete portions of the tubi^ar liner are radially expanded by pulling an 
expansion cone through the remaining ones of the discrete portions of the tubular liner. 
In an exemplary embodiment, the tubular liner comprises a plurality of tubular 
members; and wherein one or more of Vt\e tubular mernbers are radially expanded into 

1 0 engagement with the wellbore and one or more of the tubular members are not radially 
expanded Into engagement with the wellbore. In an exemplary embodiment, Vhe 
tubular members that are radially expanded into engagement with the wellbore 
comprise a portion that Is radially expanded Into engagement with the wellbore and a 
portion that is not radiany expanded into engagement with th^ weilboie: In an 

15 exemplary embodiment, the tubular liner includes one or more expandable tubular 
members that each Include a tubular body cxmiprising an intenmediate portion and first 
and second expanded end portions coupled to opposing ends of the intermediate 
portion, arid a sealing member coupled to the exterior surface of the Intermediate 
portion, and one or nrxro slotted tabular members coupled to the expandable tubular 

20 members, wherein the inside diameters of the slotted tubular miembers are greater than 
or equal to the maxinujm inside diarifieters of the expandable tubular members. In an 
exemplary embodiment, the tubular liner includes a plurality of expandable tubular 
members; and wherein the. slotted tubular members are interleaved among the 
expandable tubular members. 

25 

A system for »olating subterranean zones traversed by a wellbore has also been 
described that includes means for positioning a tubular liner within the wellbore. and 
means for radially expanding one or more discrete portions of the tubular liner into 
engagenftent vwth the yveHbore. In an exemplary embodiment, a plurality of discrete 
30 portions of the tubular liner are radially expanded into engagement with the wellbore. 
In an exemplary embodiment, the remaining portions of the tubular liner are not radially 
expanded. In an exemplary embodiment, one discrete portion of the tubular liner Is 
radially expanded by injecting a tluidic material into ttie tubular linen and wherein the 
other discrete portions of the tubular Uner are radially expanded by pulling an 
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expanston oone throrugh the other discrete portions of the tubular liner, in an 
exennplary embodiment, the tubular liner Includes a plurality of tubular members; and 
wherein one or more of the tubular members are radially expanded into engagement 
with the wellbore and one or more of the tubular members are not radially expanded 
5 into engagement with the wellbore. Inanexemplary embodiment, the tubular memt)ers 
that are radially exparKled into engagement with the wellbore include a portion that is 
radially expanded into engagement with the wellbore and a portion that is not radially 
expanded into engagement with the wellbore. 

10 An apparatus fbr isolating subterranean zones has also been described that includes a 
subtenanean tbrmalion defining a borehole, and a tubula^r liner positioned in and 
coupled to the borehole at one or more discrete locations. In an exemplary 
embodiment, the tubular liner is coupled to the borehole at a plurality of discrete 
locations. In an emmplary embodiment, the tubular ilner is coupled to the borehcrfe by 

15 a process that includes positioning the tubular liner within the borehole, and radially 
expanding one or more discrete portions of ttie tubular liner into engagement the 
borehole. In an exenr4>lary embodiment; a plurality of discrete portions of ttie tubular 
liner am radially expanded into engagemcHTt witii Uie borehole. In an exemplary 
embodirhent the remaining portions the tubular Hner are not radially expanded, in 

20 an exemplary embodiment, one of the discrete portions of ttie tubular Hner Is radially 
mpanded by Injecting a fluidic material into ttie tubular liner; and wherein the ottier 
dbcrete portions of ttie tubular liner are radially expanded by pulling an expansion oone 
through the ottier discrete |x>rtions of the tubular liner. In an exemplary embodiment, 
the tubular liner comprises a plurality of tubular members; and wherein one or more of 

25 the tubular memt>er5 are radially expanded into engagement witti ttie borahole and one 
or more of ttie tubular members are not radially expanded into engagement with ttie 
borehole. In an exemplary emtxxliment, ttie tubular members ttiat are radially 
expanded into engagement witti the borehole include a portion ttiat is radially 
expanded into engagement witti the borehole and a portion ttiat Is not radially 

30 expanded into engagement witii the borehole. In an exemplary embodiment, prior to 
ttie radial expansion the tubular liner includes one or more expandable tubular 
members that each include a tubular body comprising an intermediate portion and first 
and second expanded end portions coupled to opposing ends of ttie intermediate 
portion, and a sealing member coupled to ttie exterior surface of ttie intertnediato 
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portion, and one or more slotted tubular inembers coupled to the expandable tutHJiar 
memt)ers, wtierein the inside diameters of the slotted tubular members are greater than 
or equal to the maximum inside diameters of the expandable tubular members. In an 
exemplary embodiment, the tubular liner includes, a plurality of expandable tubular 
5 members; and wherein the slotted tubular nrtembers are interleaved among the 
expandable tubular members. 

An apparatus has been described that includes a zonal isolation assembly including: 
one or more solid tubular members, each solid tubular member including one or more 

10 ' external seals, one or more perforated tubular members coupled to the solid tubular 
members, one or more flow control valves operably coupled to the perforated tubular 
members for controlling the flow of fluMic materteils through the perforated tubular 
members, one or nrme temperature sensors operably coupled to one or more of the 
perforated tubular members for monitoring the operating temperature wNhln the 

15 perforated tubular memtiers, one or more pressure sensors operably coupled to one or 
more of the pcirforated tubular members for monitoring the operating pressure within 
the perforated tubular members, and one or mors flow sensors operably coupled to 
one or more of the perforated tubular members for mordtoring the operating flow rate 
within the perforated tubular members, a shoe coupled to the zonal isolation assembly, 

20 and a controller operably coupled to the flow control valves, the temperature sensors, 
the pressure sensors, and the flow sensors for monitoririg the temperatajre, pressure 
and flow sensors and oontrdllng the operation of the flow control valves. At least one 
of the solid tobular members and the perforated tubular members are fonmed by a 
radial expansion process perfornied within the w^ibore. 

25 

A method of isolating a first subterranean zone from a second subterranean zone in a 
wellt>ore has also been described that includes positioning one or more solid tubulafs 
within the wellbore, the solid tubuiars traversing the first subtenanean zone, positioning 
one or more perforated tubuiars within the wellbore, the perforated tubuiars traversing 
30 the second subtenanean zone, radially expanding at least one of the primary solid 
tubuiars and perforated tubuiars within the wellbore. fluididy coupling the perforated 
tubuiars and the solid tubuiars, preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
solid tubuiars and perforated tubuiars, monitoring the operating tempeniturea, 
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pr6S8urBS» and flow rates within one or more of the perforated tubulars» arxJ controlling 
the flow of fluidic materials ttirough the perforated tubulars as a function of the 
monitored operating temperatures, pressures, and flow rates. 

5 A method of extracting materials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore induding a casing, has also been described that includes 
positioning one or worn solid tubulars within the wellbore, positioning one or more 
perforated tubulars within the wellbore, the perforated tubulars traversing the producing 
subterranean zone, radially expanding at least one of the solid tubulars and the 

10 perforated tubulars within the wellbore, fluididy coupling the solid tubulars with the 
casing^ fluididy coupling the perforated tubulars with the solid tubtdars, fluididy 
isolating the produdng subterranean zone from at least one other subtenanean zone 
within the wellbore, fluididy coupUng at least one of the prorated tubulars with the 
produdng subterranean zone, monitoring the operating temperatures, pressures, and 

15 flow rates within one or more of the perforated tubulars, and controlling the flow of 
fluidic materials through flie perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for isdating a first subterranean zone from a second subterranean zone in a 
20 wellbore has also been described that indudes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subten^uiean zone, 
means for posittoning one or more perforated tubulars within the wellbore, the 
perforated tubulars traversing the second subterranean zone, hneans for radially 
expanding at least one of the soSd tubulars and perforated tubulars within the wellbore, 
25 mear^ for fluididy coupling the perforated tubulars and the solid tutniiars, means for 
preventing the passage of fluids from the first subterranean zone to the second 
subterrar)ean zor>e within the wellbore external to the solid tubulars and perforated 
tubulars, means for monitoring flie operating temperatures, pressures, and flow rates 
within one or more of the perforated tubulars, and means for controlling the flow of 
30 fluidic materials through the perforated tubulars as a function of the monitored 
operating temperatures, pressures, and flow rates. 

A system for extracting materials from a produdng subterranean zone in a wellbore, at 
least a portion of the wellbore induding a casing, has also been described ttiat Indudes 
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means for positioning one or more soiid tubulars within the weilbore, means for 
positioning one or more perforated tubulars within the welibore, the perforated tubulars 
traveling the producing subterranean zone, means for radially expanding at least one 
of the solid tubub^ and the perforated tubulars within the weilbore. means for fluidicty 

5 ooupiir)g the solid tubulars with the casing, means for fluididy coupling the perforated 
tubidars with the solid tubulars, means for fluididy Isolating the producing subterranean 
zone from at least one other subtenanean zone within the weilbore. means for ftuididy 
coupHng at least one of the perforated tubulars wHh the producing subterranean zone, 
means for monitoring the operating temperatures, pressures, and flow rates within one 

10 or more of the perforated tubulars, and means for controlling the flow erf fluidic 
materials through the perforated tubulars as a function of the monitored operating 
temperatures, pressures, and flow rates. 

An apparatus has also .been descrfeed that includes a zonal isolation assembly 
IS hdudtng: one or more solid tubular members, each solid tubular member including one 
or more external seals, one or more perforated tubular members each including radial 
passages coupled to the solid tubular members, and one or more solid tubular liners 
coupled to the Interior surfaces of one or more of the perforated tubular members for 
sealing at least some of the radial passages of the perforated tubular members, and a 
20 shoe coupled to the zonal isolation assembly. At least one of the solid tubular 
members and the perforated tubular members are fomned by a radial expansion 
process performed vOMn the wellbore» and the solid tubular liners are formed by a 
radial expansion process perfbmned within the weilbore. 

25 A method of isoteiting a first subterranean zone from a second subtenranean zone in a 
weDbore has also been described ttiat includes positioning one or more solid tubulars 
within the weilbore, the soM tubulars traversing the first subterranean zone, positioning 
one or more perforated tubulars each indiidlng one or more radial passages within the 
weilbore, the perforated tubulars traversing the secorKi subterranean zone, radially 

30 exparMkig at least one of the solid tubulars and perforated tubulars within the weilbore, 
fydidy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluids from the first subterranean zone to the seoorKi subtenanean zone 
within the weilbore external to the primary solid tubulars and perforated tubulars, 
positioning one or more solid tubular liners within the interior of one or ntore of the 
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perforated tubulars, and radially expandlr^g and plastically deforming the solid tubular 
liners v^thin the thtertor of one or more of the perforated tubulars to fluididy seal at 
least some of the radial passages of the perforated tutKJiars. 

5 A nrtethod of extracting n^terials from a producing subterranean zone in a weillx>re, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning c^e or more 
perforated tubulars each including one or nriore radial passages within the wellbore, the 
perforated tubulars traversing the producing subtenanean zone, radially expanding at 

10 least one of the solid tubulars and the perforated tubulars wKNn the wellbore, fluidiciy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solid tubulars. fluidiciy isolatir^ the produdng sutiterranean zone from at least 
one other subtmrarmn zone within the weilbore» fluididy coupling at least one of the 
perforated fajbulars with the produdng subterrariean zone, positioning one or more 

IS solid tubuler Rners within the interior of one or more of the perforated tubulars, and 
radially expanding and plastically deforming the solid tubular liners within the inferior of 
one or wore of the perforated tubulars to fluididy seal at least some of the radial 
passages of th6 perforated tubulars. 

20 A system for isoiating a first subtenanean zone from a second subterranean zone in a 
wellbore has also been described that indudes means for positioning one or more solid 
tubulars within the wellbore, the sdid tubulars traversing the first subtenanean zone, 
nneans for positioning one or wore perforated tubulars each induding one or more 
radial passages within the wellbore, the perforated tubulars traversing the second 

25 subterranean zone, meais for radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore. mean^ for fluididy coupling the perforated 
tukkjlars and the s6M tubi^, means for preventing the passage of fluids from the first 
subterranean zone to the second subterranean zone within the wellbore external to the 
prirrary solid tubulars arxl perforated tubulars. means for positioriing one or nrK>re solid 

30 tulHJlar liners within the Interior of one or more of the perforated tut3ulars, and means 
for radially expanding and plastically defomnlng the solid tubular liners within the interior 
of one or more of the perforated tubul9rs to fluidiciy seal at least some of the radial 
passages of the perforated tubulars. 
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Aboording to another aspect of the present invention, a system for extracting materials 
from a producing subtenBnean zone in a wellbore, at least a portion of the weilbore 
including a casing, has also been described that includes means for posittoning one or 
more solid tubulars within the welibore, means for positioning one or more perforated 

5 tiAulars each Including one or more radial passages within the weilbore. the perfected 
tubidars traversirig the producing subterranean zone, means for radially expanding at 
least one of the solid tubulars and the prorated tubulars within the weilbore, means 
for fluldiciy coupling the solid tubulars with thd casing, means for fluididy coupling the 
perflated tubulars with the solid tubulars, means for fluididy Isolating jthe producbfig 

10 . subterranean zone from at least one other subterranean zone within the welibore, 
means for flirfdidy coupling at least one of the perforated tubulars with the produdng 
subterranean zone, means for positioning one or more solid tubular liners within the 
interior of one or more of the perforated tubulars, and means for radially expandnig and 
plasttoaUy defomrting the solid tubular liners within the interior of one or more of the 

15 perforated tubulars to fluididy seal at least some of the radial parages of the 
perforated tubulars. 

An apparatus has also been described that indudes a zonal isolation assembly 
induding: one or more solid tubular members, each solid tu1>ular member induding one 
20 or more extemal seals, one or more perforated tubular members each induding radial 
passages coupled to the solid tubular nnembers, and a sealing material coupled to at 
least some of the perforated tubular members for sealing at least some of the radial 
passages of the perforated tubular members, and a shoe coupled to the zonal isolatlpn 
assembly. 

25 

A method of isolating a first subterranean zone from a second subterranean zone in a 
weilbore has also been described that indudes positioning one or more solid tubulars 
Within the welibore, the solid tubulars traversing the first subterranean zone, positioning 
one or nrK>re perforated tubulars each induding one or more radial passages within the 
30 welibore, the perforated tubulars traversing the seoond subtenanean zone, radially 
expanding at least one of the solid tutHJiars arid perforated tubulars within the weiH)ore, 
fluididy coupling the peribrated tubulars and the primary solid tubulars. preventing the 
passage of fluids from the first subtenanean zone to the second subterranean zone 
within the weilbore external to the primary, solid tubulars and perforated tubulars, 
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sealing off an annular region within at least one of the perforated tubulars. and in}ectlng 
a hardenabte fluidic sealing material into ttie sealed annular regions of tbe perforated 
tubulars to seal off at least some of the radial passages of the perforated tubulars. 

5 A niathod of extracting niaterials from a producing subterranean zone in a wellbore, at 
least a portion of the wellbore including a casing, has also been described that includes 
positioning one or more solid tubulars within the wellbore, positioning one or more 
perforated tubulars each including one or nx>re radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

10 least one of the sold tubulars arid the perforated tubulars within the wellbore, fluididy 
coupling the solid tubulars with the casing, fluididy coupling the perforated tubulars 
with the solM tubulars, fluididy isolating the producing subterranem zone from at teast 
one other subterranean zone within the wellbore, fkiidicly coupling at least one of the 
perforated tubulars with the producing subterranean zone, seaHng off an annular region 

15 wiWn at least one of the perforated tubulars, and Injecting a hardenable fluidic sealing 
material Into the sealed annular regions of the perforated tubulars to seal off at least 
some of the radial passages of the perforated tubulars. 

A system for isolating a first subterranean zone from a second subterranean zone in a 
20 weHbore has also been described that includes meians for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversirig the first subterranean zone, 
means for positioning one or more perforated tubulars each including one or more 
ratfial passages within the welU>ore, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
25 perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubtriars arnJ the solid tubulars, means for preventing the passage of fluids from the first 
si^terranean zone to the second sut>terranean zone ^Arithln the wellbore external to the 
primary solid tutnilars and perforated tubulars; means for sealing off an annular region 
within at least one of the perforated tubulars, arxl means for injecting a hardertable 
30 fluidic sealing material into the sealed annular regions of the perforated tubulars to seal 
off at least some of the radial passages of the perforated tubulars. 

A system for extracting materials from a produdng subtenranean zone In a wellbofB, at 
least a portion of the wellbore induding a casing, has also bem described that includes 
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means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubularsi each including one or (nore radial 
passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
5 the perforated tubulars within the wellbore* means for fluididy coupling the soOd 
tubulars with the casing, means for fluididy coupling tt:ie perforated tubulars N^th the 
soKd tubulars, means for fluididy isdating the producfaig subterranean zone from at 
least one other subterranean zone within the wellbors, means for fluididy coupling at 
least one of the perforated tubulars with the produdng subterranean zone, means for 
10 sealing off an annular regicm within at least one of the perforated tubidars, and means 
for injecUng a hdinden9bie fluidic sealing material into the sealed annular regions of the 
perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 

15 An apparatus has also been descrtfaied that indudes a zonal Isolation assembly 
positioned within a wellbore that traverses a subterranean formation Induding: one or 
more solid tubular members, each solid tubular member including one or more external 
seals, one or nrKMre perforated tubular members coupled to the solid tubular members, 
and a shoe coupled to the zonal isolation assembly. At least one of the soHd tubidar 

20 nnembers and the perforated tubular mentbers are formed by a ratSal expansion 
process perfomned within the weilbofe, and at least one of the perforated tubular 
members are radially expsinded into intimate oontad with the subterranean formation. 
In an exemplary embodiment, the perforated tubular members that are radially 
expanded into intimate contact with the subterranean formation compress the 

25 subterranean fbnmatlon. 

A method of isolating a first subterranean zone from a second subtenranean zone in a 
weHt>ofB has also been described that inductes positioning one or more solid tubulars 
within the wellbore, the solid tubulars traversing the first subterranean zone, positioning 
30 one or mors perforated tubulars within the welR>ore each induding one or more radial 
passages, the perforated tubulars traversing the second subterranean rone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
wellbore, radially expanding at least one of the perforated tubdars into intimate contact 
with the second subterranean zone, fluididy coupHng the perforated tubulara and the 
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solid tubulars, and preventing the passage of fluids from the first subterranean zone to 
the second subtenanean zone within the welibore extemad to the solid tubulars and 
perforated tubulars. In an exemplary embodiment, the perfonated tubulars that are 
radially expanded into intimate contact with the second subterranean 2one compress 

5 tiie second sut)terranean zone. In an exemi^ary embodiment the method further 
includes vibrating the second subtenanean zone to Increase the rate of r^very of 
hydrocart>ons from the second subterranean zone. In an exemplary embodiment the 
method further includes vibrating the second subtenanean zone to dean the radial 
passages of the perforated tubulars that are radially expanded Into intimate contact 

10 • with the second subterranean zone. In an exemplary embodiment, the method further 
includes applying an impulsive load to the perforated tubulars that are radially 
expanded Into intimate contact with the second subtenranean zone to increase the rafe 
of recovery of hydrocarbons from the second subterranean zone. 

15 A method of extracfing materials from a producing subterranean zone in a wetlbore, at 
least a portion of the wellbore including a casing, has also been described.that includes 
positioning one or more solid tubulars within the welibore, positioning one or more 
perforated tubulars within the wellbore each including one or more radial passages, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 

20 least one of the solid tubulars and the perforated tubulars witNn the wellbore. radially 
expanding at least one of the perforated tubulars into intimate contact with the 
producing subterranean zone, fluidicly coupling the solid tubulars with the casing, 
fluidiciy coupling the perforated tubulars with the solid tubulars, fluidicly isolating the 
producing sutsterranean zone from at least one other subtenanean zone within the 

25 wellboret and fiuidic^ coupling at least one of the perforated tubulars with the 
producing subterranean zone. In an exemplary embodiment, the perforated tubulars 
that are radially expanded into intimate contact with the producing subterranean zone 
compress the producing subten^nean zone. In an exemplary embodiment, the method 
further indudes vibrating the produdng subterranean zone to increase the rate of 

30 recovery of hydrocarbons from the produdng subterranean zone. In an exemplary 
embodiment the method further includes vibrating the produdng subterranean zone to 
dean the radial passages of the perforated tubulars that are radially expanded into 
intimate contact with the produdng subterranean zone. In an emmplary embodiment 
the method further Indudm applying an inripulstve load to the perforated tubulars that 
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are radially expancted into intknate contact with the producing subten^nean zone to 
increase the rate of recovery of hydrocarbons from the producing subterranean zone. 

A system for isolating a first subterranean zone from a second subten^nean zone in a 

5 wetlbofe has also been described that includes means for positioning one or more solid 
tubulars within the wellbore, the soM tubulars traversing the first subtenranean zone, 
means for positioning one or mom perforated tubulars within the wellbore each 
including one or more radial passages, the perforated tubulars traversing the secorKl 
subtenanean zone, means for radially expanding at least one of the sdid tubulars and 

10 perforated tubulars within the wellbore, means for radially expanding at least one of the 
perforated tubulars into intimate contact the second subterranean zone, means for 
fluididy coupling the perforated tubulars and the solid tubulars. and means for 
preventing the passage of fluids from the first subtenranean zone to the second 
subterranean zone witMn the wellbore external to the solid tubulars and perforated 

15 tubulars. In an exemplary embodiment the means for radierily expanding at least one 
of the perforated tubulars Into intimate oontect with the second subterranean zone 
oomiMises means for compressing the second subterranean mne. In an e)»mplary 
embodiment, the system further includes means for vibrating the second subtoiranean 
zone to Increase the rate of recovery of hydrocartsons from ttie second subtenanean 

20 zone. In an exemplary embodirnent, the system further indudes rnear)s for v^^ 

the second subterranean zone to dean the radial passages of the perforated tubuters 
that are radially expanded Into intimate contad with the second subterranean zone. In 
an exemplary embodiment, the system further indudes means for applying an 
impulsive load to the perforated tubulare that are radially expanded Into Intbnate 

25 contad with the second subterranean zone to increase Vhe rate of recovery of 
hydrocaitxxts from the second subtenranean zone. 

A system for e)drading materials frnom a produdng subtenanean zone in a wellbore, at 
least a portion of the wellbore ir^uding a casing, has also been described that indudes 
30 means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars within the wellbore each Induding one or 
nrKMB radial openings, the perforated tubulare travereing the produdng subterranean 
zone, means for radially expanding at least one of the solid tubulare and the perforated 
tubuters within the wellbore, means for radially expandir^ at least one <rf the perforated 
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tubulars into intimate contact with the producing subterranean zone, means for fluididy 
coupling the solid tubulars with the casing, means for fluididy coupling the perforated 
tubulars wKh the solid tubulars, means for fluididy (seating the produdng subtenanean^ 
zone from at least one other subteranean zone within the wellbore, ahd means fc»r 

5 fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone. In an exemplary embodiment the means tor radially expanding at 
least one of the perforated tubulars into intimate contact with the produdng 
subtenBnean zone comprises means for oompresdng the produdng subterranean 
zone. In an exempldry embodiment, the system further includes means for vibrating 

10 the produdng subterranean zone to Increase the rate of recovery of hydrocarbons from 
the produdng subterranean zonei In an exemplary embodiment, the system further 
indudes nieans for vibrating the produdng subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into inttmate contact 
with the producing subterranean zone. ' In an exenqslary embodiment the system 

15 further iridudes means for applying an impulsive load to the perforated tubulars that 
are radially expanded into Intimate oontad with the produdng subterranean zone to 
increase the rate of recovery of hydrocarbons from the produdng subterranean zone. 

An apparatus has also been described that indudes a zonal Isolation assembly 
20 positioned vwthln a welltxsre that traverses a subterranean fdnmation and indudes a 
perforated wellbore casing, indudir^: one or more solid tubular members, each solid 
tubuter member induding one or more external seals, one or more perforated tubular 
members coupled to the solid tubular members, and a shoe coupled to the zonal 
isotetion assembly. At least one of the solid tubular members and the perforated 
25 tubular niembers are formed by a radial expansion process perfonmed within the 
weltoore, and at least one of the perforated tubular numbers are radiaHy expanded into 
Intinrvate contact with the perforated wellbore casing. In an exemplary embodiment the 
perforated tubular menrtt>ers that are radially expanded into intimate contect with the 
perforated casing compress the subtenranean formation. 

30 

A method of isolating a first subterranean zone from a second subterranean zone in a 
wellbore that indudes a perforated casing that traverses the second subterranean 
zone* has also been described that includes positioning one or more solid tubulars 
within the weiibore, the solid tubulars traversing the first subterranean zone, positlOTtng 
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one or more perforated tubulars within the wellbore each including one or nnore radial 
passages, the perforated tubulars traversing the secorxi subterranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
welibore, radially expanding at least one of the perforated tubulars Into intimate contact 

S with the perforated ca«ng. fluididy coupfing the perforated tubulars and the solid 
tubulars, and preventing the passage lof fluids from the first subterranean zone to the 
second subtenranean zone wilhbi the wellbore external to the solid tubulars and 
perforated tubulan^. in an exemplary embodinfient, the perforated tubulars that are 
radiaBy expanded Into intimale contact with the perforated casing compress the second 

10 subtenranean zone. In an exeriipiary embodiment, the method further includes 
vibrating the second subterranean zone to Increase the rate of recovery of 
hydrocarbons from the secornJ subterranean zone. In an exemplary embodiment, the 
method further includes vrfbratir^ the second subterranean zone to dean the radial 
passages of the perforated tubulars that are radially expanded into intimate contact 

15 with the perforated casing. In an exemptery embodiment, the nrathod further indudes 
applying an impulsive load to the perforated tubulars that are radially expanded into 
intimate oontad with the perforated casing to increase the rate of recovery of 
hydrocarbons from the second subterranean zone. 

20 A method of extracting materials from a prodiidng subterranean zone in a wellbore, at 
least a portion of the weObors induding a casing and a perforated casing that traverses 
the produdng subterranean zone, has also been described that indudes positioning 
one or more sdid tubulars witNn the wellbore, positioning one or more perforated 
tubuters within the wellbore each induding one or more radial passages, the perforated 

25 tubuters traversing the produdng subtenranean zone, radially expanding at least one of 
the solid tubulars and the perforated tid)ulars within the wellbore, radially expanding at 
least Qt)Q of the perforated tubuters into intimate contect with the prorated casing, 
fluididy coupling the solid tubui^ with the casing, fluididy coupling the perforated 
tubuters with the solid tubulars, fluididy isoteting the produdng subtenranean zone from 

30 at least one ottier subten^nean zone ^thin the weilbore, and fluididy coupling at least 
one of the perforated tulHJiars with the produdng subtenranean zone. In an exemptery 
embodiment, the perforated tubuters that are radially expanded into intimate contect 
with the perforated casing compress the produdng subterranean zone* In an 
exemptery embodiment, the method further indudes vibrating the produdng 
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subterranean zone to increase the rate of recovery of hyclrocart)ons from the producing 
subterranean low. In an exennplary embodiment, the nnethod further includes 
vibrating the producing subterranean zone to dean the radial passages of the 
perforated tubulars that are radially expanded into intimate contact with the perforated 
5 casing. In an exemplary embodiment, the nnethod fi^er includes applying an 
impulsive load to the perforated tubulars that are radially expanded fnto intimate 
contact with the perforated tubulars to increase the rate of recovery of hydrocartxins 
from the producing subterranean z6ne. 

10 - A system for teolating a first subterranean zone from a second subterranean zone In a 
wellbore that includes a perforated casing that traverses the second subtenanean 
zone, has also been described that includes means for positioning one or more solid 
tubulars within the wellbore, the solid tubulars traversing the first subtenanean zone, 
means for positioning one or more perforate tubulars within the wellbore each 

15 including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, means fbr radially expanding at least one of the solid tubulars and 
perforated tubulars within the wellbore. means for radially expanding at least one of the 
perforated tubulars into intimate contact with the perforated casing, means for fluididy 
coupling the perforated tubulars and the solid tubulars, and means for preventing the 

20 passage of fluids from the first subterranean zone to the second subtenranean zone 
within the wellbore external to the solid tubulars and perforated tubulars. In an 
exemplary embodiment, the mearts fbr radially expanding at teast one of the perforated 
tubulars into Intimate contact with the perforated casing oonrv>rises means for 
oomprss^ng the second subtenranean zone. In an exemplary embodiment the system 

25 further includes means for vibrating the second subtenranean zone to increase the rate 
of recovery of hydrocartxxts. fifom the second subterranean zone. In an exemptery 
embodiment, the system further indudes means for Vibrating the second subterranean 
zone to dean the radial passages of the perforated tubuters that are radially expanded 
into intimate contect with the perforated casing. In an exemplary embodiment, the 

30 system further includes means for applying an impulsive load to the perforated tubulars 
ttiat are radially expanded into intimate contect with Vhe perforated casirig to increase 
the rate of recovery of hydrDcart)ons from the second sgbtenanean zone. 
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A system for extracting materials from a producing subterranean zone in a wetlbore, at 
least a portion of the wellbore including a casing and a perforated casing that traverses 
the produdng subterranean zone, has also been described that includes means for 
positioning one or more soii^l tubulars within the wellbore. nr^ns for positoning one or 

5 more perforated tubulars within the wellbore each including one or more radlai 
openings, the perforated tubulars traversing the producing subterranean zone, means 
for radially expanding at least one the solid tubulars and the perforated tubulars 
within the wellbore, means for radiaily expanding at least one of the perforated tubulars 
into intimate contact with the perforated casing, means for fluididy coupling the splid 

10 tubulars with the casir>g, means for fluididy coupling the perforated tubulars with the 
solid tubulars, m6ans for fluididy isolating the produdng subterranean zone from at 
least one other subterranean zone within the wellbore, and means for fluididy coupling 
at least one of the perforated tubulars with the produdng subterranean zone. In an 
exemplary embodiment, the means for radial^ expanding at least one of the perforated 

15 tubulars Into intimate contact with the perforated casing comprises means for 
compressing the produdng subterranean mne. In an exemplary embodiment, the 
forther Indudes means for vibrating the produdng subtenanean »ne to increase the 
r^ of recovery of hydrocarbons from the produdng subtenanean zone. In an 
exerTV)lary embodiment, the system further indudes means for vibrating the producing 

20 subterranean zorte to dean the radial passages of the performed tubulars that are 
radially expanded Into intimate contact with the perforated casing. In an exemplary 
embodiment the system further indudes means for applying an Impulsive load to the 
perforated tubulars that are radiaily expanded into intimate contact with the perforated 
casing to increase the rate of recovery of hydrocarbons from the producing 

25 subterranean zone. 

An apparatus has also been described that indudes a zonal isdation assembly 
induding: one or more soiid tubular members, each solid tubular member induding one 
or mora external seals, one or more perforate tubuiar members each indudbrg radial 
30 passages coupled to the solid tubuiar members, and one or more perforated tubular 
liners each induding one or more radial passages coupled to the interior surfaces of 
one or more of the perforated tubular members, and a shoe coupled to the zonal 
isolation assembly. At least one of the solM tubuiar members and the perforated 
tubular members are fonmed by a radial expansion process performed within the 
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wellbore, and the perforated tubular liners are fbmied by a radial expansion process 

perfonmed within the wellbore. 

I 

A method of isolating a first subtenanean zone from a second subtenranean ^e in a 
S weliboTB has also been described that includes positioning one or more solid tubulars 
within the wellbore, the soW tubulars traversing the first subten^nean zone, portioning 
one or more perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing the second subterranean zone, radially 
expanding at least one of the solid tubulars and perforated tubulars within the wellbore, 
10 fluididy coupling the perforated tubulars and the primary solid tubulars, preventing the 
passage of fluMs from the first subterranean zone to the second subterranean zone 
within the weRbore external to the primary solid tubulars and perforated tubulars, 
positionir^ me or more perforated tubular liners wKhln the interior of one or more of 
the perforated tubulars, and radially expanding and plastically deforming the perforated 
1 5 tubular flnm within the interior of one or more of the perforated tubulars. 

A method erf extracHng materials from a producing subtemanean zxme in a vu^ellbore, at 
least a portion of the weDbdra induding a casing, has also been described that Includes 
positioning one or more solid tubujars within the wellbore, positioning orie or nruxe 

20 perforated tubulars each Including one or more radial passages within the wellbore, the 
perforated tubulars traversing the producing subterranean zone, radially expanding at 
least one of the solid tubulars and the perforated tubulars within the wellbore, fluidicly 
coupling the sdid tubulars with the casing, fluidicly coupling the perforated tubulars 
wWi the solid tubulars, fluidicly Isolating the producing subterranean zone from at least 

25 one other subtenranean zone, within the wellbore, fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, positioning one or more 
perforated tubular liriers within the Interfax of one or more of the perforated tubutetfs, 
and radially expanding and plastically deforming ttie perforated tubular liners within the 
Merior of one or mors of the perforated tubulars. 

30 

A system for isolating a first subterranean zone from a second subterranean zone In a 
wellbore has also been described ttiat includes means for positioning one or more solid 
tubulars wittiin ttie wellbore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or more perforated tubulars each induding or>e or more 
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radial passages within the wellbore, the perforated tubulars traversing Oie second 
subterrar^an zone, rneans for radially expanding at least one of the sdid tubulars and 
perforated tubulars within the wellbore, means for fluididy coupling the perforated 
tubulars and the solid tut)ulars, means for preventing, the passage of fluids from the first 
5 subterranean zone to the second subterranean zone within the wellbore external to ttie 
primary solid tubulars and perforated tulnjiars, means for praitioning one or more 
perforated tubular liners within the interior of one or more of the perforated tubutans. 
and means for radially expanding and plastically deforming the perforated tubular liners 
wWiln the Interior of one or more of the perforated tubulars. 

10 

A system for extracting materials from a producing subterranean zone in a wellbore. at 
least a portion of the wellbore Including a casing, has also been described that includes 
means for positioning one or more solid tubulars within the wellbore, means for 
positioning one or more perforated tubulars each including one or more radial 

15 passages within the wellbore, the perforated tubulars traversing the producing 
subterranean zone, means for radially expanding at least one cl the solid tubulars and 
the perforated tubulars within the wellbore, means for fluididy coupling the solid 
tubulars with the casing, means for fluididy coupling the perforated tubulars wRh the 
soHd tubulars, means for fluididy isolating the produdng subterranean zone from at 

20 ^ least one oHiersubtenranean zone within the wellbore, means for fluidicty coupling 
at least one of the perforated tubulars with the produdng subtenanean zone, means for 
positioning one or more piSrfbrated tubular liners within the interior of one or wore of 
the perforated tubulars, and means for radially expanding and plastically defonnihg the 
perforated tubular liners within the interior bf one or more of the perforated tubulars. 

25 

An apparatus has also t>een descrited that indudes a zonal Isolation assembly 
including: one or more solid tubular menders, each solid tubular member indudtng one 
or more external seals, two or more perforated tubular members each Induding radial 
passages coupled to the solid tubular members, and one or nfK>re on&way valves for 
30 controDably fluididy coupling the perforated tubular members, and a shoe coupled to 
the zonal isolation assembly. At least one of the solid tubular members and the 
perforated tubuiarmmibers are.fomied by a radial expansion process performed within 
theweUbore. 
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A method of isolating a first subterranean zone from a second subterranean zone 
having a plurality of produdrig zones in a wellbore has also been described that 
includes positioning one or more solid tubulars within the welibore, the solid tubulars 
traversing the first subterranean zone» positioning two or nrx>re perforated tubulars each 

5 including one or more radial passages vytthin the welibore. the perforated tubulars 
traversing the second subterranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the welibore, fluididy coupling the perforated 
tubulars and the primary solid tubulars, preventing the passage of fluids from the first 
subtenanean zone to the second subtenBnean zone within the welibore extern^ to the 

10 • prinriary solk) tubulars and perforated tubulars. and preventing flui^ 

one of the produdng zones that has not been depleted to one of the piodudng zones 
that has been depleted. 

A method of extracting materials from a welibore having a plurality of produdng 
15 subterranean zones, at least a portion of the welibore Induding a casing, has also been 
described that Ihdudes positioning one or more solid tubulars within the welibore, 
positioning tvvo or more perforated tubulars each indudiiig one or more radial passages 
within the welibore, the perforated tubulars traversing the produdng subterranean 
zones, radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the welibore, fluididy coupling the solid tubulars with the casing, fluididy coupling 
the peribrated tubulars with the solid tubulars, fluididy isolating the produdng 
subtenanean zone from at least one other subteranean zone within the welibore, 
fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone, preventing fluids from passing from one of the produdng zones 
25 that has not been depleted to one of the produdng zones that has been depleted. 

A system for isolating a first subtenanean zone from ^ second subterranean zone 
having a ptirality of produdng zones in a wellboro has also been d^cribed that 
iTKiudes means for positioning one more solid tubulars within the welibore, the solid 
30 tubulars traversing the first subterranean zone, means for positioning one or more 
perforated tubulars each induding one or more radial passages within the welibore, the 
perforated tubulars traversing the second subterranean zone, means for radially 
expanding at least one of the solid tubutara and. perforated tubulars within the welibore, 
means for fluididy coupling the perforated tutiutere and the $olid tubulars, means for 
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preventing the passage of fluids from the first subtenBnean zone to the second 
subtenanean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars, means for positioning one or more perforated tutujlar liners within 
the interior of one or nrK>re of the perforated tubtiars, and means for preventing fluids 
5 from passing from one of the producing zones that has not been depleted to one of the 
producing zones that has been depleted* 

A system for extractlr>g materials frorh a plurality of producing subterranean zonds in a 
welttxm, at least a porfton of the welibore bidudir^ a casing, has also bem described 

10 that includes means for posifioning one or more solid tubulavs within the weiibore. 
nneans for positlonffig one or more perforated tubulars each including wie or nnore 
radial passages %vithin the weiibore^ the perforated tubulars traversing the producing 
subterranean zones, means for racHally expanding at least one of the solid tubulars and 
the perforated tiA>ulars within the weltt)ore, means for fluididy coupling the solid 

IS tubulars with the casing, means for fluididy coupRng the perforated tubulars with the 
solid tubulars, means for fluididy Isolating the produdng subterranean zone from at 
least one other subterranean zone within the wellbore, means for fluididy coupling at 
least one of the perforated tubulars with the pmdudng subterranean zone, means for 
positioning one or more perforated tubular liners vriMn the interior of one or more of 

20 the perforated tubulars, and means for preventing fluids from passing from one of the 
produdng zones that hias not been depleted to one of the produdng zones that has 
been depleted. 

An apparatus for extracting g^oihermal energy from a subterranean fomnation 
25 containing a source of geothennal energy has also been desait)ed that indudes a 
zonal isolation assembly positioned within the subtenranean fonmatton induding: one or 
more solid tubular members, eadi solkl tubular member induding one or riore external 
seals, one or nr>ore perforated tubular members each including radial passages coupled 
to the solid tubular members, and one or more perforated tubular liners each Induding 
30 one or more radial passages coupled to the interior surfaces of one or more of the 
perforated tubular members, and a shoe coupled to the zonal isolation assembly. At 
least one of the solid tubular members and the perforated tubular members are formed 
by a radial expansion process perfonmd wlthfai ttie wellbore. 
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A method of isolating a first subterranean zone from a second subtenanean zone 
including a source of geothermal energy in a wellbore has also been described that 
includes positioning one or more solid tubulars within the welibore, the solid tubulars 
traversing the first subtenanean zone, positioning, one or more perforated tubulars 

5 each induding one or ntiore radial passages >wthin the wellbore, the perforate 

traversing the second subtenranean zone, radially expanding at least one of the solid 
tubulars and perforated tubulars within the wellbore. fluldicly coupling the perforated 
tubulars and the primary solid tubtdare, preventing the passage of fluids from the first 
subterranean zone to the second suMerrariean zone within the wellbore external to the 

10 primary solid tubulars and perforated tubulars, posWordng one or more perforated 
tubular liners wittiin the interior of one or more of tt)e perforated tubulars, and radially 
expanding and plastically deforming the perforated tubular liners within the interior of 
one or more of the perforated tubulars. 

15 A method of extracting geothennal energy from a subterranean geothemnal zone in a 
wellbore, at least a portion of the wellbore including a casing, has also been described 
that includes positioning one or more solid tubulars within the wellbore, positioning one 
or more perforated tubulars each including one or more radial passages within the 
wellbore, the perforated tubulars traversing the subterranean geothennal zone, radially 

20 expanding at least one of the solid tubulars and the perforated tubulars within the 
wellbbre. fluididy coupling the soSd tubulars with the casing, fluididy coupling the 
peribrated tubulars the solid tubulars, fluididy isolating the subten^nean 
geothennal zone from at least one other subtmanean zone within the wellbore, and 
fluididy coupling at least one of the perforated tubulars with the subterranean 

25 geothenmal zone. 

A system for Isolating a first subterranean zone from a second geothermal 
subterranean zone in a wellbore has also been described that indudes means for 
positioning one or more solid tubulars within the welibore, the solid tutnilars traversir^g 
30 the first subterranean zone, means for positiorong one or mpre perforated tubulars 
each induding one or more radial passages within the wellbore, the perforated tubulars 
traversing the second geothermal subtenanean zone, means for radially expanding at 
least one of the solid tubulars and perfbrated tubulars within the wellbore, means for 
fluididy coupling the perforated tubulars and the solid tubulars, and nneans for 
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preventing the passage of fluids from the first subterranean zone to the second 
geothennal subterranean zone within Vt\e welttxm extenfial to the primary solid tubulars 
and perforated tubulars. 

5 A system for extracting geothermal energy from a subterranean geothenmal zone in a 
wellbore, at least a portion of the wellbore Including a casing, has also been described 
that Includes means for positioning one or more sdid tubulars within the wellbore. 
means for positioning one or mom perforated tubulars each including one or more 
radial passages wittiin the wellbore, the perforated tubulars traversing the subterranean 

10 geothermal zone, means for radially expanding at least one of the soKd tubulars and 
the perfforalBd tubulars within the wellbbne. means for fiuidicly coupling the sdkl 
tubulars with the casing, means for fluididy coupling the perforated tubulars with the 
soM tubulars. means for fluididy isolating the subten^nean geotttenmal zone from at 
least one other subtanranean zone within the wellbore. and nneans for fluididy coupling 

15 . at least one of the perforated tubulars vvithtliesubtenBneangeothen^ 

An apparatus has also been described ttiat indudes a zonal isolation assembly 
induding: one or more solid tubular mismbers, each solid tubular mennber induding one 
or mora extemal seals, one or more perforated tubular, members eadi induding one or 

20 more radial passages coupled to the solid tubular menribers, and a shoe coupled to the 
zonal teolation assembly. At least one of the solid tutMJiar members and the perforated 
tubular members are formed by a radial expansion process perfbnmed within the 
wellbore, and the radial passage of at least one of the perforated tubular members are 
ctoaned by further radial expansion of the perforated tubular members within the 

25 wellbore. 

A method of isdathg a first subterranean zone from a second subterhanean zone in a 
wellbore has also been described that Indudes positioning one or more solid tubulars 
within the wellbors. the solid tubulars traversir^ Vhe first subterranean zona, positioning 
30 one or more perforated tubulars within the wellbore each induding one or more radial 
passages, the perforated tubulars traversing the second subtenranean zone, radially 
expanding at least one of the primary solid tubulars and perforated tubulars within the 
welbore, fluididy coupling the perforated tubulars and the solid tutKilars, preventing the 
passage of fluids from the first subtenrartean zone to the secbrtd subtenBnean zone 
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within the welltx>re external to the solid tubulars and perforated tubulars. and cleaning 
nnateials from the radial passages of at least one of the perforated tubulars by further 
radial expansion of the perforated tubulars within the welibore. 

A.niethod of extracting materials from a producing subterranean zone in a welibore, at 
least a portion of the welibore including a casing, has also been described that includes 
positioning one or more solid tubulars within the welibore, positioning one or more 
perforated tubulars within the weHbore each including one or more radial passages, the 
perforated tubulars traversing the producing subtenanean zone, radlaliy expanding at 
least one of the soRd tubulars and the perforated tubulars within the welibore, fluidicly 
coupling the solid tubulars with the casing, fluidicly coupling the perforated tubulars 
with the solid tubulars, fluidicly isolating the producing subterranean zone from at ledst 
one other subterranean zone within the welibore, fiuididy coupling at least one of the 
perforated tubulars wKh the producing siMerranean zone, monitoring the. operating 
temperatures, pressures, and flow rates witMn one or more of the perforated tubulars, 
and cleaning materials from the radial passages of at least one of the perforated 
tubulars by further radial expansion of the perforated tubulars within the welibore. 

A system for isolating a first subterranean zone firom a second subtenranean zone in a 
welibore has also been described that includes means for positioning one or nnore solid 
tubulars within the welibore, the solid tubulars traversing the first subterranean zone, 
means for positioning one or mors perforated tubulars within the welibore each 
Including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone, means for radially expanding at least one of the solid tubulars and 
perforated tubulars within the weBbore, means for fiuididy coupling the perforated 
tubulars and the solid tubulars, means fen* preventing the passage of fluids frorh the first 
subterranean zone to the second subterranean zone within the welibore external to the 
solid tubulars and perforated tubulars, and means for cleaning materials from the radial 
passages of at least one of ttie perforated tubidars by further radial expansion of the 
perforated tubulars within the welibore. 

A system for extracting materials from a producing subtenranean zone in a welibore, at 
teast a portion of the welibore Induding a casing, has also been described that Indudes 
means for positioning one or more soDd tubulars within the welibore, nneans for 
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positioning one or more perforated tubutars within ttie wellbore each including one or 
more radial passages, the perforated tubulars traversing the producing subtenfanean 
zone, means for radially exparuling at least one of ttie solid tubuteurs and the perforated 
tubulars witNn the wellbore, means for flutdldy coupling the solid tubulars with the 

5 casing, means for fluididy coupling the perforated tubulars with the solid tubulars, 
means for fluididy isolating the producfaig subterranean zone from at least one other 
subterranean zone within the wellbore, means for fluididy coupling at least one of the 
perforated tubulars with the produdng subterranean zone, and means for cleaning 
materiate from the radial pas&ages of at least one of the perforated tubulars by further 

1 0 radial expansion of the perforated tut>ulars within the wellbore. 

Although Vlustrative ennbodinnents of ttie invention have been shown and described, a 
wide range of modification, changes and substitution is contemplated in the foregoing 
disclosure. In some instances, some features of the present invention may be 
15 employed without a oxrespohding use of the other features. Accordingly, it is 
appropriate that the appended daims be construed broadly and in a manner consistent 
wHh the scope of the invention. 
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CLAIMS 



1. An apparatus, obmprising: 

a zonal isolation assembly comprising: 

one or more solid tubular members* each solid tubular member including one or 
more external seals; 

one or more perforated tubular members eadi including one or nnore radial 
passages coupled to the solid tubular members; and 
a shoe coupled to the zonal Isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are fonnoed by a radial expansbn process perfbnned within the wellbore; and 

wherein the radial passage of at least one of the perforated tubular members 
are cleaned by further radial expansion of the perforated tubular membere wWiin the 
wellbore. 

2. A method of isolating a first subtenranean zone from a second subterranean 
zone in a wellbors, comprising: 

positioning one or more soBd tubulars within the wellbore, the solid tubulars 
traversing the first subterranean zone; 

positioning one or more perforated tubulars within the wellbore each Including 
one or more radial passages, the perforated tubulars traversing the second 
suUenaneanzone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the weObore; 

fluididy coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the ftet subtenranean zone to the second 
subterranean zone v^in the wellbore extennal to the solid tubulars and perfcrated 
tidNilars; and 

cleaning materials from the radial passages of at least one of the perforated 
tubulars by furttwr radial expansion of the perforated tubulare within the wellbore. 

3. A method of extracUng materials firom a producing subterranean zone in a 
welbore. at least a portion of the wellbore including a casing, comprising; 
positioning one or more solid tubulars within the wellbore; 
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posttioning one or more perforated tubulars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the producing 
sut>tenanean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
5 within the wellbore; 

fluldidy coupling the solid Uibulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubuls^; 
flutdid^ isolating the producing subterranean zone from at least one other 
subterrana'^n zone wRhtn the wellbore; 
10 fluididy coupling at least one of the perforated tubulars with the producing 

subterranean »)ne; 

monitoring the operating temperatures, pressures, and flow rates wiHiin one or 
more of the perforated tubulars; and 

cleaning materials from the radial passages of at least one of the perforated 
IS tubulars by further radial expansion of the perforated tubulars within the wellbore. 

4. A system for Isolating a first subten^nean zone from a second subtenrahean 
zone in a wellbore, confusing: 

means for positioning one or more sdid tubulars within the wellbore. the solid 
20 tubidars traversing the first subten^nean zone; 

means for potitiming one or more perforated tubulars within the wellbore each 
induding one or more radial passages, the perforated haulers taraversing the second 
subterranean zone; 

rfieans for radially expanding at least one of the solid tubulars and perforated 
25 tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the sdid tubdars; 
means for preventing the passage of fluids from the first subterranean zone to 
the second subtenBnean zone within the wellbore external to the sdid tubulars and 
perforated tubulars; and 
30 means for cleaning materials from the radial passages of at least one of the 

perforated tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 
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5. A system for extracting materials from a producing subterranean zone in a 
weUbore, at least a portion of the wellbore indiKling a casing, comprising: 

n>eans for positioning one or more solid tubuiars within the weHbore; 

means for positioning one or more perforated tubuiars within the wellbore each 
5 IndtKling one or mom radial passages, the perforated tubuiars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubuiars and the 
perforated tubuiars within thd wellbore; 

means for fluididy coupling the solid tubuiars with the casing; 
10 means for ftutdldy coupling the perfonerted tubuiars with the solid tubuiars; 

means for fluididy Isolating the produdrig subterranean »ne from at least one 
other subterranean zone within the wellbore; 

nfteans for fluididy coupling at least one of the perforated tubuiars with the 
produdng subterranean zone; and 
15 means for cleaning materials from the radSai passages of at least one of the 

perforated tubuiars by further radial expansion of the perforated tubuiars within the 
wellbore. 
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1. An apparatus, comprising: 

a zonal isolation assennbly (X}mpr1sing: 

one or more solid tubular members, each sdid tubular member including one or 
5 more external seals; 

one or more perforated tubular members coupled to the solid tubular m6mt)er$; 
one or more flow control valves operably coupled to the perforated tubular members for 
controlling the flow of fluldic materUs through the perfbraled tubular nfi8nrtf)ers; 

one or more temperature sensors operably coupled to one or more of the 
10 perforated tubular members for monitoring the operating temperature within the 
perforated tubular members; 

one or more pressurs sensors operably coupled to one or more of the 
perforated tubular members for monitoring the opmting pressure within the perforated 
tubular members; and 

15 one or more flow sensors operably coupled to one or more of th? perforated 

tubular members for monitoring the operating flow rate within the perforated tubular 
members; and 

a shoe coupled to the zonal isolation assenribly; and 

a controlter operably coupled to the flow control valves, the temperature 
20 sensors, the pressure sensors, and .the flow sensors for monitoring the terhperature, 
pressure and flow sensors and controlling the operation of the flow control vah^es; 

wherein at least one of the solid tubular members and the perforated tubular 
menr4>ers are fomied by a radial expansion process performed within the wellbore. 

25 2. A method of isolating a first subterranean zone Irbm a second subterranean 
zone in a wellbore, comprising: 

positioning one or rrxxe solid tubulars within the wellbore« the solid tubulara 
traversing the first subtenranean zone; 

positionirig one or more perforated tubulars within the wellbore. the perforated 
30 tubulars traversing the second SLdDtenranean zone; 

radially expanding at least one of the primary solid tubulara and perforated 
UJbulars withih the wellbore; 

fluididy coupling the perforated tubulars and the sdid tubulara; 

preventing the passage of fluids from ttie first subterranean zone to the second 
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subterranean zone within the wellbore external to the solid tubulars and perforated 
tiriMlars; 

nK>nltoring the operating temperatures, pressures, and flow rates within one or 
mm of the perforated tubulars; and 
5 controlling the flow of fluidic rnaterials throi^h the perforated tubulars as a 

function of the nmnitored operating temperatures, pressures, and flow rates. 

3. A method of extracting materials from a producing subterranean zone in a 
weHbore. at least a portion of the wellbore including a casing, comprising; 

10 positioning one or more solid tubulars within the wellbore; 

positioning one or more perforated tubulars within the wellbore, the perforated 
t&^ulare traversing the prcdudng subtenanean zone; 

radially e)q>andlng at teast one of the spud tubulars and the perforated tubulars 
within the wellbore; 
15 fhjldicly coupling the solid tubulars with the casing; 

fluididy coupling the perforated tubulars with the solid tubuters^ 
fluidicly isolating the producing subterranean mne from at least one other 
subterranean zone witMn the weltbore; 

fluidicly coupling at least one oT the perforated tubulars with the producing 
20 subterranean zone; 

nnonitoring the operating temperatures, pressures, and flow rates within one or 
more of the perforated tutiuters; and 

oontrolling the flow of fluidic materials through the perforated tubulars as a 
function of the monitored operating temperatures, prsssures. and flow rates. 

25 

4. A system for isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

nneans for positibning one or more solid tubulars within the wellbore. the solid 
tubuters traversing the first subterranean zone; 
30 means for positioning one or more perforated tubulars withbi the wellbore, the 

perforated tubulars travereing the second subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulare within the wellbore; 

means for fluidicly coupling the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first subterranean zone to 
the second subten^nean zone within the wellbore external to the solid tubuiars and 
perforated tubuiars; 

means for monitoring the operating temperatures, pressures, and flow rates 
5 within one or more of the perforated tubuiars; and 

means for controlling the flow of fluidic materials through the perforated tubuiars 
as a funcUon of the monitored operating temperatures, pressures, and flow rates. 

5. A system for extracting material from a produdng subterranean zone in a 
10 wellbore, at least a portion of the welBxm Including a casing, comprising; 

means for positioning one or more solid tubulare within the wellbore; 

means for positioning one or more perforated tubulare within the wellbore. the 
perforated tubulari traversing the producing subterranean zone; 

mesHis for radiaUy expanding at least one of the solid tubuiars and the 
15 perfonaited 

tubutars within the weHbore; 

nrieans for fiuldicly coupling the soM tubuiars with the casl^^ 

means for fluididy coupHng the perforated tubuiars with the solid tubuiars; 

means for fluidicly Isolating the pnKlucing subterranean zone from at least one 
20 other subtenranean zone within the welbore; 

means for fliddidy coupling at least one of the perforated tubuliare with the 
produdng subtenranean zone; 

means for monitoring the operating temperatures, pressures* and flow rates 
within one or more of the perforated tubuiars; and 
25 means for controliing the flow of fluidic materials through the perforated tubuiars 

as a function of the rrKmitorsd operating temperatures, pressures, and flow nates. 

6. An apparatus, comprising: 

a zonal isolation assembly comprising: 
30 one or more solid tubuler members, each koM tubular nriember induding one or 

more external seals; 

one or more perforated tubular manors each induding radial passages 
coupled to the solid tubular members; and . 

one or more sdid tiibular liners ooiipled to th6 Intertor surfaces of one or more 
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of the perforated tubular memt>er8 for sealing at least some of the radial passages of 
the perforated tut>ular members; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
membeiB are formed by a radial expansion process peiformed wttNn the wellbore; and 

wherein the solid tubular Rners are fonned by a radial expansion process 
perfbnned within the vrellbore. 

7. A method of isolating a first subterranean zone from a second subtwianean 
zone in a weObore, comprising: 

positioning one or more isoiid tubulare within the weUbore. the solid tubulars 
traversing the firat siMerrenean zone; 

positioning one or more perforated tubulare each hfiduding one or more radial 
passages within the welibore, . the peifbrated tubulare travereing the second 
subterranean zone; 

radially expanding at least one of the solid tubulare and perforated tubulare 
within ttieweiibore; 

fluldldy coupling the perforated tubulare and the primary solid tubulare: 

preyentbig the passage of fluids from the firet subtenaneian zone to the second 
subtenanean zone within the weUbore extwnal to the primaiy solid tubulare and 
. perforated tubulars; 

positioning one or more solid tidxilar linere within the interior of one or more of 
the perforated tubulare; and 

radially expanding and plastically defomring the solid tubuteir linere within the 
Interior of one or more of the perforated tubulare to fluididy seal at least some of the 
radial passages of the perforated tidNJlars. 

8. A method of extracting materials from a producing subtenanean zone in a 
welibore. at least a portion of the welibore btduding a casing, comprising; 

positioning pne or more soHd tubulare within the weUbore; 

positioning one or rnore perforated tubulare each .including one or more radial 
passages wHhin the welibore. the perfbrated tubulare traversing the producing 
subterranean zone; 



82 



radially expanding at least one of the solid tubulars and the perforated tubulars 
within the WBltt)ore; 

fydidy coupling the solkj tubulars with the casing; 

fluidiciy coupling the perforated tubulars with the solid tubulars; 
S fluididy isolating the producing subterranean zone from at least one other 

sut>terranean zone within the wellbore; 

fluidiciy ooupfing at least one of the perfc»rated tubulars with the produdng 
subterranean zone; 

positioning one or nrK>re solid tubular liners within the interior of one or more of 
10 the perforated tubulars; and 

radially expanding and plastically defonming the solid tubular liners within the 
interior of one or more of the perforated tubulars to fluididy seal at least some of the 
TBxM passages of the perforated tubulars. 

15 9. A system for isolating a first subterranean zone from a second subterranean 
zone in a weltt)ore. comprising: 

means fbr positioning one or more solid tubulars within the wellbore, the solid 
tubulars traversing the first suliterranean zone; . 

means for positioning one or more perfbrated tubulars each induding one or 
20 more radial passages within the wellborep the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubi^ within the wetlbpre; 

mrans for fluidiciy coupling the perforated tubulars and the solid tubulars; 
25 nfteans for preventing the passage of fluids from the first subtenranean zone to 

the second subterranean zone within the wellbore extamal to the primary solid tubulars 
* and perfcNBted tubulars; 

means fbr posittoning one or nrK>re solid tobular liners within the interior of one 
or more of the perforated tubulars; and 
30 means for radially expanding and plastically deforming the solid tubular liners 

witNn the interior of one or more of th? perforated tubulars to fluididy seal at least 
some of the radial passages of the perforated tubidars. 
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10. A system for extracting materials from a producirig subterranean zone in a 
weUbore, at least a portion of the welit)orQ including a casing, comprising; 

means for positioning one or more solid tubutars within the welibore; 

mear^ for positioning one or more perforated tubuiars each including one or 
5 more radial passages within the welibore. the perforated tubuiars traversing the 
producing subterranean zone; 

rneans for radially expanding at least one of the solid tubtdars and the 
perforated tubuiars within the welibore; 

means for fluididy coupling the solid tubuiars with the casing; 
10 means for fbUidy coupling the perforated tubutars with the solid tubuiars; 

means for fhjidiciy isolating the producing subtenranean zom from at least one 
other subterranean zone within ttie welibore; 

means for fluididy coupling at least one of the perforated tubuiars with the 
produdng subtenranean zone; 
15 means for positioning one or more solid tubular liners witNn the interior of one 

or more of the perforated tubuiars; and 

means for radially expanding and plastically deforming the solid tubular liners 
within the interior of one or more of the perforated tubuiars to fluididy seal at least 
some of the radial passages of the perforated tubuiars. 

20 

11. An apparatus, comprising: 

a zonal isdation assembly comprising: 

one or more solid tubular members, each solid tid>ular member induding one or 
more external seals; 

25 one or more perforated tubular memt)ers each induding radial passages 

coupled to the solid tubular members; and 

a sealhg material coupled to at least some of the perforated tubular members 
for sealing at teast some of the radial passages of the perforated tubular membera; and 

a shoe coupled to the zonal isolation assembly. 

30 

12. A method of isdating a first subterranean zone from a second subterranean 
zone in a welibore, comprising: 

positioning one or more sdid tubulara within the welibore. the solid tubulare 
traversing the first sid>terranean zone; 
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positioning one or more perforated tubulars each including one or more radial 
passages within the weilbore, the perforated tubulars traversing the second 
subtBfranean zone; 

radially expanding at least one of the solid tubulars and perforated tubulars 
5 within the wellbore; 

fluididy coupling the perforated tubulars arKl the primary solid tubulars; 
preventing the passage of fluids from the first subterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulars and 
perforated tubulars; 

10 sealing off an annular region within at least one of the perforated tubulars; and 

injecting a hardenable fluidic sealbig material into the sealed annular regions of 
the perforated tubulars tb seal off at least some of the radial passages of the perforated 
tubulars. 

IS 13. A method of extracting materials from a producing subterranean zone in a 
weHbore, at least a portion of the wellbore indvidlng a casing, comprising; 
positioning one or niore solid tubulars vvitMn the weiltiore 
positioning one or more perforated fubulars each including one or more radial 
passages withfn the wellbore, the perforated tubulars traversing the producing 
20 subtsrraneanzone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
wHNn the wellbore; . 

fluididy coupling the solid tubulars with the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
25 fluididy isolating tt)e produdng subtenanean zone from at least one other 

subterranean zone within the welttxxe; 

fluididy coupling at least one of the perforated tubulars with the produdng 
subterranean zone; 

sealing off an annular region within at least one of the perforated tubulars; and 
30 injecting a hardenable fluidic sealing material into the sealed annular regions oif 

the perforated tubulars to seal off at least some of the radial passages of the perforated 
tubulars. 
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14. A system for isolating a first subterranean zone from a second subterranean 
zone in a welibore, comprising: 

means for positioning one or more solid tubulars within tlie wellbore, the solid 
tubulars traversing the first subterranean zone; 
5 means for pdsiticvting one or more perforated tubulars each including one or 

more radial passages within the weltbore, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the welibdre; 
10 means fbrfluididy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fluids from the first sutiterranean zone to 
the second subterranean zone within the wellbore external to the primary solid tubulars 
and perforated tubulars; 

means for seating off an annular region within at least one of the perforated 
IS tubulars; and 

means for irijecling a hardenable fluMIc sealing material Into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radid 
perforated tubulars. 

\* 

20 15. A system for extracting materials from a producing subtenranean zone in a 
wellbore» at least a portion of the wellbore Including a casing, comprising; 
means for positioning one or more solid tubulars within the wellbore; 
means for positioning one or inore perforated tubulars each including one or 
more radial passa^ within the wellbore, the perforated tubulars traversing the 
25 producing subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 

means for nuMidy coupling ttie solid tubulars with the casing; 
means forfluididy coupling the perforated tubulars with the solid tubulars; 
30 means for fluididy isolating the producing subterrmean zone from at least bne 

other subterranean zone within the wellbore; 

means for fiukJIdy coupling at least one of the perforated tubulars with the 
producing subterranean zone; 
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means for sealing off an annular region within at least one of the perforated 
tubular5;and 

means for injecting a hardenable fluidic sealing material into the sealed annular 
regions of the perforated tubulars to seal off at least some of the radial passages of the 
S perforated tubulars. 

16. An apparatus, connprising: 

a zonal isolation assembly positioned wittiin a wellbore that traverses a 
subterranean formation, oonnprising: 
10 one or more solid tubular men4)ers, each solid tubular member including one or 

more exterrad seals; 

one or more perforated tubular members coupled to the solid tubular membem; 

and 

a shoe coupled to the zonal isolation assembly; 
15 wherein at least one of the solid tubular members and the perforated tubular 

members are fonmed by a radial expanston prxess perfbrnned within the wellboie; and 

wherein at least one of the perforated tubular members are radially expanded 
into intimate contact with the subtenranean formation. 

20 17. The apparatus of daim 16, wherein the perforated tiAuiar members that are 
radially expanded into intimate contact with the subterranean fomnation compress the 
subterranean fomnation. 

18. A method of isolating a first subterranean zone from a second subtenranean 
25 zone in a wdllx>re, comprising: 

positioning one or more solid tubulars within the weUbore, the solid tubulars 
traverlBing the first subterranean zone; 

positioning one or more perforated tubi^rs within the wellbore each including 
one or more radial passages, the perforatsd tubulars traversing the second 
30 subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
tubulars within the wellbore; 

radially expanding at least one of the perforated tubulars into intimate contact 
with the second subterranean zone; 
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fluididy coupling the perforated tubulars and the solid tubutars; and 
preventing the passage of fluids from the first subtenanean zone to the second 

subten^nean zone within the wellbore external to the solid tubulars and perforated 

tubulars. 

5 

19. The method of claim 18, wherein the perforated tubulars that are radially 
expanded into intimate contact with the second subterranean zone compress the 
second subterranean zone. 

10 20. The method of daim 18, further corT^>rising vS)rating the second subterranean 
zone to increase the rate of recovery of hydrocarbons fifom the second subtenranean 
zone. 

21. The ntethod of daim 18. further comprishg vibrating the second subterranean 
15 zone to dean the radial passages of the pmforated tubulars that are radially expanded 

into intimate contad with the second subterranean zone. 

22. The method of daim 18. furttter comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into Intimate contad with the second 

20 subtenranean :rane to increase the rata of recovery of hydrocarbons firom the second 
subterranean zone. 

23. A method of extracting materials from a produdng subterranean zone in a 
wellbore, at least a portion of the wellbore induding a casing, comprldng; 

25 positionlr>g one or nfuxe solid tubutars within the wellbore; 

positioning one or more perforated tubulars within the welibore each induding 
one or nrKDre radial passages, .the perforated tubulars traversing the produdng 
subterranean zone; 

radially expanding at least one of the sdid tubulars and the perforated tubulars 
30 within the welltMxe; 

radially expanding at least one of the perforated tubulars into intimate contad 
with the produdng subterranean zone; 

fluididy coupling the solid tubulars with the casbig; 

fluididy coupling the perforated tubulars with the sdId tid>uiars; 

* * 

86 



fluididy isolating the producing subterranean zone from at least one other 
subterranean zone within the weHbore; and 

fluididy coupling at least one of the perforated tubulars with the producing 
subterranean zone. 

5 

24. The method of daim 23, wtieretn the perforated tubulars that are radially 
expanded into intimate contact with the produdng subterranean zone compress the 
producing subterranean zone. 

10 25. The method of daim 23, further comprising vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

26. The method of. daim 23. further comprising vibrating the produdng 
IS subterranean zone to dean the radial passages of the perforated tubulars that are 

radially expended into intimate contact with the produdng subterranean zone. 

27. The method of daim 23, further comprising applying an impulsive load to the 
perfbrated tubulars that are radially expanded into intimate contact with the produdng 

20 subterranean zone to increase the rate of recovery of hydrocarbons from the produdng 
subterranean zone. 

28. A system for isolating a first subterranean zone from a second subterranean 
zone in a wdlbore, comprising: 

25 means for positioning one or more soiki tubulars within the wellbore, the solid 

tubulars traversing the first subterranean zone; 

means for positionlhg one or more perforated tubulars within the wellbore eadi 
indudhg one or more radial passages, the perforated tubulars traversing the second 
subtenanean zone; 

30 means for radially expanding at least one of the solid tubulars and perforated 

tubulars within the wellbore; 

means tor radially expanding at least one of the perforated tubulars Into intimate 
contad with the second subterranean zone; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 
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means for preventing the passage of fluids from the first subtenBoean zone to 
the second subterranean zone within the wellbore external to the solid tubulars and 
perforated tubulars. 

5 29. The system of daim 28, wherein the means for radially expanding at least one 
of the perforated tubulars into intimate contact with tiie seoorKi subterranean zone 
comprises means for compressing the second iBubterranean zone. 

30. The system of daim 28, further comprising means for vibrating the second 
10 subtenanean zone to increase the rate of recovery of hydrocart)ons frcm the second 

subterranean zone. 

31. The system of daim 28, further comprising means for vibrating the second 
subterranean zone to dean the. radial passages of the perforated tubulars that are 

1 5 radially expanded into intimate contad with the tecmd subterranean zone. 

32. The system of daim 28, further comprising means for applying an impulsive 
toad to the perforated tubulars that are radially expanded into intimate contact with the 
second subterranean zone to increase the ratis of recovery of hydrocarbons from the 

20 second subterranean zone. 

33. A system for extracting materials from a produdng subterranean zone in a 
wellbore, at toast a portion of the v/ellbore including a casing, comprising; 

means for positioning one or more solid tubulars within the wellbore; 
25 means for positioning one or more perforated tubulars wittiin the wellbore each 

induding one or more radial openings, the perf(rated tubulars traverslrig tfv9 produdng 
subterranean zone; 

nr^eans for radially expanding at least one of the solid tubulars and the 
perforated tubutors within the welibore; 
30 means for radially expanding at least one of the perforated tubulars Into intimate 

contad with the produdng subterranean zone; 

means for fiuidldy coupling the soNd tubulars with the casing; 

means for fluididy coupling the perforated tubulars witli the soRd tubulars; 

means for fiuidldy isolating tlie produdng subtormhean zone from at least one 
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other subterranean zone within the welltx>re; and 

means for fluldidy coupling at least one of the perforated tubulars with the 
producing subterranean zone. 

5 34. The systen) of claim 33, wherein the means for radially expanding at least one 
(rf tiie perforated tubulars into intimate contact with the producing subterranean zone 
oompriws nneans lor compressing the produdng subterranra 

35. The system of daim 33, further comprising nneans for vibrating the producing 
10 siiblenanean zone to increase the rate of recovery of hydrocartKms from the producing 

subtenaneanzone. 

36. The system of daim 33, further comprisirtg means for vibraflng the produdng 
subterranean zone to dean the radial passages of the perforated tut>ular8 that are 

1 5 radiaBy expanded into intbnate contad with the produdng subterranean zone. 

37. The system of daim 33, further comprising means for applying an impulsive 
bad to the peribrated ti^lars that are radially expanded Into intimate contact with the 
produdng subterranean zone to increase the rate of recovery of hydrocarit>bns from the 

20 produdng subterranean zone. 

38. An apparatus, comprising: 

a zonal isolation assen)biy positioned within a wellbore that traverses a 
subterranean fonnation and indudes a i^rforated wellbore casing, comprising: 
^ one or mm sdid tubular members, each solid tubular member induding one or 

more external seals; 

one or more perforated tubular members coupled to the solid tubular members; 

and 

a shoe coupled to the zonal isolation assembly; 

30 wherein at least one of tlie sdid tubular members and the perforated tubular 

» 

members are formed by a radial expansion process performed yM\in the wellbore; &nd 
wherein at least one of the perforated U^MJlar nmmbers are radially expanded 
into intimate contad with the perforated wellbore casing. 
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39. The apparatus of daim 38, wherein the perforated tubular members that are 
radiaHy expanded into intimate contact with the perforated casing compress the 
subterranean fomration. 

5 40. A method of isolating a first subten^nean zone from a second subterranean 

zone in a weilbore that includes a perforated casing that traverses the second 

subterrar^an zone, comprising: 

positioning one or more solid tubulars within the weilbore, the solid tubuiars 

traversing the first subterranean zone; 
10 positioning one or more perforated tubulars vtrittiin the weilbore each including 

one or more radial passages, the perforated tubulars traversing the second 

subterranean mne; 

radially expanding at least one of the primary solid tubulars and perforated 
tubidars within the weHbore; 
15 radially expa(ndlng at least one of the perforated tubulars into intimate contact 

wHh the perforated casing; 

fkiididy cou[4ing the perforated tubulars and the solid tubulars; and 
preventing the passage of fluids from the first subterranean zonei to the second 
subterranean zone within the weilbore external to the solid tubulars and perforated 
20 tubulars. 

41. The mettiod of daim 40. wherein the perforated tubulars that are radially 
expanded into intimate contact with the perforated casing compress the second 
subterranean zone.. 

25 

42. The method of daim 40, further comfMislng vibrating the second subtenanean 
zone to increase the rata of recovery of hydrocarbons from the second subterranean 
zone, 

30 43. The method of daim 40. ft^er comprising vibrating ttie second subterranean 
zone to dean the radial passages of the perforated tubulars that are radially expanded 
into intimate contact vrith the perforated casing. 

44. The method of daim 40, further comprising applying an impulsive load to the 
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perforated tubulars that are radially exparKled into Intimate contact with the perforated 
casing to increase tlie rate of recovery of hydrocart)ons from the second subterranean 
zone. 

5 45. A method of extracting materials from a producing subteranean zone in a 
wellbore, at least a portion of the welttx>re including a casing and a perforated casing 
that traverses the fMXXlucing subterrariean zone, comprising; 

positioning one or more solid tubulars within the wellbore; 
positic^ing one or nu>re perforated tubulars within the wellbore each including 
10 one or more radial passages, the perfbrerted tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the weDbore; 

radially expanding at least one of the perforated tubulars into intimate contaQt 
15 with the perforated casing; 

fluidiciy couplhrig the solid tubulars wHh the casing; 
fluididy coupling the perforated tubulars with the solid tubulars; 
fluidldy Isolating ttie prxxludrig subtenranean zone from at least one other 
subterranean zone within the wellbore; and 
20 fluididy coupling at feast one of the perforated tubulars with ttie producing 

subterranean zone. 

46. The method of daim 45, wherein ttie perforated tubulars that are radially 
expanded Into intimate contact vrilh the perforated casing compress the produdng 

25 subterranean zone. 

47. The methcxl of ' daim 45, further comprising vibrating the produdng 
subterranean zone to increase the rate of recovery of hydrocart)ons from the produdng 
subtenanean zone. 

30 

48. The method of daim 45, further comprising vibrating the produdng 
subtenanean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intimate oontect vritti tiie perforated casing. 
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49. The method of daim 45. further comprising applying an impulsive load to the 
perforated tubulars that are radially expanded into intimate contact witti the perforated 
tutnilars to increase the rate of recovery of hydrocart>ons from the producing 
subtenanean zone. 

5 

50. A system for isolating a first subterranean zxxye from a second subterranean 
zone in a wellbore that includes a perforated casing that traverses the second 
subterranean zone, comprising: 

means for positioning one or more solid tubulars within ttie weilbore, the sdid 
10 tubular^ traversing the first subterranean zone; 

means for positioning one or mc^e perforated tubulars within ttie wellbore each 
including one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubidars and perfwated 
15 tubulars within the wellbore; 

means for radially expanding at least one of the perforated tubulars into intbnate 
contact with the perforated casing; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 
means for preventing the passage of fluids from the first subtenanean zone to 
20 the second subterranean zone within the wellt)ore external to the solid tubulars and 
perforated tubulars. 

51 . The system of claim 50, wherein the means for radially expanding at least one 
of ttie perforated tubulars into inttmato contact with the perforated casing comprises 

25 means for connpressing the second subterranean zone. 

' 52. The system of daim 50, further comprising means for vibrating the second 
subtenanean zone to increase the rate of recovery of hydrocarbons from the second 
subterranean zone. 

30 

53. The system of daim 50, further comprising means for vibrating the second 
subterranean zone to dean the radial passages of the perforated tubulars that are 
radially expanded into intinrate contad with the perforated casing. 
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54. The system of daim 50. fi^er comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
perforated casir>g to increase the rate of recovery of hydrocart)ons from the second 
subtenranean zone. 

5 

55. A system for extraqting rraterials from a producing subterranean zone in a 
welibora, at least a portion of the wellbore including a caslnjg and a perforated casing 
that traverses the producing si^rranean zone, comprising; 

means for positioning one or more solid tubulars within tlie wellbore; 
10 means for positioning one or more perforated tubulars within the wellbore each 

including one or more radial openings, the perfmted tubulars traversing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and the 
perforated tubulars within the wellbore; 
15 means for radially expanding at least one of the perforated tubulars into intimate 

contad with the perforated casing; 

means for fluididy coupling the soBd tubidars with the casing; 

means for fluMidy ooupiing the perforated tubulars with the solid tubulars; 

nneans for fluididy isolating the producing subterranean zone from at teast one 
20 other subterranean zone within the wellbore; and 

means! for fluididy coupling at least one of the perforated tubulars with the 
produdng subterranean zone. 

56. The system of daim 55, wherein the means for radially expanding at least one 
25 of the perforated tubulars into intimate contad with the perforated casing comprises 

means for compressing the producffig subtsrranean zone. 

57. The system of daim 55, further comprising means for vibrating the produdng 
subtenranear) zone to increase the rate d recovery d hydrocart>ons from the produdng 

30 subtenBnean zone. 

58. The system of daim 55, further comprising means for vibrating the produdng 
subterranean zone to dean the radial passages of the perforated tubulars ttiat are 
radially expanded into intimate contad with the perforated casing. 
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59. The system of daim 55, further comprising means for applying an impulsive 
load to the perforated tubulars that are radially expanded into intimate contact with the 
perforated casing to increase the rate of recovery of hydrocarbons from the producing 

5 subterranean zone. 

60. An apparatus, comprising: 

a zonal isolation assembly comprising: 

one or more solid tubular nriembers, each solid tubular mentber including one or 
10 more external seals; 

one or more perforated tubular members each including radial passages 
coupled to the solid tutHilar members; and 

one or nnore perforated tubular liners each including one or more radial 
passages coupled to the interior surfaces of one or more of the peribrated tubular 
15 menrAers;and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed within the wellbore; and 
wherein the perforated tubular liners are fbnned by a radial expansion process 
20 perfonmed within the wellbore. 

61. A method of isolating a first subterranean zone from a second subterranean 
zone in a wellbore, comprising: 

positioning one or more solid tubulars within the weybore, the soDd tubulars 
25 traversing the first subtenranean zone; 

positioning one or more perforated tubulars each including cme or rrwB radial 
passages within the wellbore, the perforated tubulars traversing the second 
SLd)terranean zone; 

rexiially expanding at least one of the solid tubulars and perforated tubulars 
30 within the wellbore; 

fluididy coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids firom the first subterranean zone to the second 
subterranean zone within the vyetlbore external to the primary solid tubulars and 
perforated tubulars; 
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positioning one or more perforated tubular liners within the interior of one or 
more cf the perforated tubi^rs; and 

radially expanding and (dastically defonning the perforated tubular liners within 
the interior of one or vnom of the peiforated tubulars. 

5 

62. A methKxi of extracting materials frorn a producing subterranean zone in a 
weilbore. at least a portion of the wetlbore including a casing, comprising; 

positioning one or more solid tubulars within the weHbore; 

positioning one or more perforated tubulars each including one or nrK>re radial 
10 passages within the wellbore. the perforated tubulars traversing the producing 
subterranean 2»ne; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
within the wellbore; 

fluididy coupling the solM tubulars with the casing; 
15 fiuidiciy coupling the perforated tubulars with the solid tubulars; 

fluididy isolating the producing subtenranean zone finom at least one other 
subterranean zone within the welibore; - 

fliddidy coupling at least one of the perforated tubulars with the produdng 
subterranean zone; 

20 positioning one or mors perforated tubular liners within the interior of one or 

more of the perforated tubulars; and 

radially expanding and piastically defonming the perforated tubular iners within 
the interior of one or ntore of the perforated tubulars. 

25 63. A system for isdatihg a first subterranean zone from a second subterranean 
zone in a wellbore, conrvMlsIng: 

means for positioning one or mors solid tubulars within the wellbore. the solid 
ti^tars traversing the first subterranean zone; 

means for positioning one or mcxe perforated tubulars each induding one or 
30 nrKxne radial passages within the wellbore. ttie peiforated tubulars traversing the second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the wellbcm; 

means fior fluididy coupling the perforated tubulars and the solid tubulars; 
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means for preventing the passage of fluids from the first sutTterranean zone to 
the second subterranean zone within the welibore external to the prinr^ary solid tubulars 
and pirated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
5 one or more of the perforated titulars; and ' 

means for radiaOy expanding and plasticaHy deforming the perforated tubular 
liners within the interior of one or more of the perforated tubulars. 

64. A system for extracting materials from a producing subten^nean zone in a 
10 welibore, at least a portion of the welibore Including a casing, comprising; 

means for positioning one or more solid tubulars within the welibore; 

means for posltioi^ one or nxxe perforated tubulars each Including one or 
HKNie radial passages wHhih the welibore, the perforated tubulars traversing the 
producing subterranean zone; 
IS means for radially expanding at least one of the solid tubulars and the 

perforated tubulars within the weittxm; 

means forflulcDdy coupling the solid tubulars with the casing; 

means for fluldidy coupling the perforated tubulars with the solid tubulars; 

nneans for fluldidy isdatihg the producing subterranean zone from at least one 
20 other subterranean zone within the weHbore; 

means for fluidicly coupling at least one of the perforated tubulars with the 
producing subterranean zme; 

means for positioning one or more perforated tubular liners within the irvterlpr of 
one or more of the perforated tubulars; and 
25 means for radially expanding and plasticaily defonfning the perforated tubular 

liners within the interior of one or more of the perforated tubulars. 

65. An apparatus, comprising: 

a zonal isolation assembly comprising: 
30 one or more solid tubular membm, each solid tubular member Including one or 

nnoremlemal seals; 

two of tnoTB perforated tubular members each including radial passages 
coupled to the solid tubular mentbers; and 

one or more one-way valves for controllably fluidicly coupling the perforated 
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tubular m8rTd}ers; and 

a shoe coupled to the zonal isolation assembly; 

wherein at least one of the solid tubular members and the perforated tubular 
members are formed by a radial expansion process performed, within the wellbore. 

5 

66. A method of isolating a first subterranean zone from a second subterranean 
s)ne having a plurality of producing zones in a weltbore. comprising: 

positioning one or more solid tubulars within the wellbore, the solid tubulars 
travershg the first subterranean zone; 
10 positioning two or more perfcrated tubulars each including one or more radial 

passages within the wellbore, the perforated tubulare traversing the second 
subterranean zone; 

radially expanding at least one of the solid tubulare and perforated tubulars 
within the wellbore; 

15 fluididy coupling the perforated tubulare and the primary solid tubulare; 

preventing the pass^e of fluids from the firet stdsterranean zone to the second 
subterranean zone within the wellbore external to the primary solid tubulare and 
perforated tubulars; and 

preventing fluids from passing from one of the producing zones that has not 
20 been depleted to one of th6 producing zones that has been depleted. 

67. A method of extracting materials from a wellbore having a plurality of producing 
subterranean zones, at teast a portion of the wellbore including a casing, comprising; 

positioning one or more solid tubulare v^in the wellbore; 
25 positioning two or more perforated tubulare each hduding one or more radial 

passages within the wellbore. the perforated tubulare travereing the producing 
subterranean zones; 

radially expanding at least one of the sdid tubulare and the perforated tubulare 
within the wellbore; 
30 fluididy coupling the solid tubulare with the casing;. 

flutdidy coupling the perforated tubulare with the solid tubulare; 

fluididy isolating the produdng subterranean zone frpm at least one other 
subterranean zone within the wellbore; 

fluididy ooqpnng at least one of the perforated tubulare with the produdng 
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subterranean zone; 

preventing fluids from passing from one of the producing zones that has not 
been depleted to one of the producing zones that has been depleted. 

5 68. A system for isolating a first subten^nean zone from a second subterranean 
zone having a plurality of producing zones in a wellbore, comprising: 

means for positioning one or more solid tubulars within the wellbore, the solid 
tubutars traversing the first subtenanean zone; 

means for positioning one or more perforated tubulars eadh Including one or 
10 more radial passages within the weUbore. the perforated tubulars traversing flie second 
subterranean zone; 

means for radially expanding at least one of the solid tubulars and perforated 
tubulars within the welibore; 

means for fluldidy coupling the perforated tubulars and the solid tubulars; 
15 means for preventing* the passage of fluids from the first subterranean zone to 

the second subterranean zone vMhin the welibore external to the primary solid tubulars 
and perforated tubulars; 

means for positioning one or more perforated tubular liners within the interior of 
one or more of the perforated tubulars; and 
20 means for preventing fluids from passing from one of the producing zones that 

has not been depleted to one of the producing zones that has been depleted. 

69. A system for extracting materials from a plurality of produdng subterranean 
zones in a wellborep at least a portion of the weUbore including a casing, comprising; 
25 means for positioning one or more solid tubulars within the welibore; 

means for positioning one or more perforated tubulars each including one or 
nrK>re radial passages within the weUbore, the perforated tubulars traversing ttie 
producing subterranean zones; 

means for radially expanding at least one of the solid tul^ulars and the 
30 perforated tubulars within the welibore; 

means for fluididy coupling the solid tubulars with the casing; 

means for fluididy coupBng the perforated tubulars with the solid tubulars; 

means for fluididy isolating the producing subterranean zone from at least one 
otiier subterranean zone vrithin the weHbore; . 
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means for fluidicly coupling at least one of the perforated tubulars VMth the 
producing subterranean zone; 

means for positioning one or more perforated tut)ular liners within the interior of 
one or more of the perfected tubulars; and 
5 means for preventing fluids from passing firom one of the productrtg zones that 

has not been depleted to one of the producing zones that has t>een depleted. 

70. An apparatus for extracting geothenmal energy from a subterranean formation 
containing a source of geothermd energy, comprising: 

10 a zonal Isolation assenribly positioned within the subtenanean fonmation, 

comprising: 

one or tm solid tubular members, each solid tubular member including one or 
mwB external seals; 

one or more perforated tubular rnembers each including radial passages. 
15 coupled to the solid tubular members; and 

one or nriore perforated tubiter liners each Including one or wotb radial 
passages ooupled to the interior surbces of one or more of the peribrated tubular 
memberB;and 

a shoe coupled to the zonal isolation assembly; 
20 wherein at least one of the solid tubular members and the perforated tubular 

members are formed by a radial expansion process performed wittiin the wellbore. 

71. A method of isolating a first subterranean zone from a second subterranean 
zone including a source of geothenral energy In a weHbora, comprising: 

25 positioning one or mem solid tut>ulars within the wellbore, the solid tubulars 

traversing the first subterranean zone; 

positioning one or more perforated tubulars each including one or more radial 
passages within the wellbore. the perforated tubulars traversing the second 
subterranean zone; 

30 radially expanding at least one of the solid tubulars and perforated tubulars 

within the wellbore; 

flui(ficiy coupling the perforated tubulars and the primary solid tubulars; 
preventing the passage of fluids from the first subterrariean zone to the second 
subterranean zone within the wellbore esdamal to the prinrary sdid tubulars and 
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perforated tubulars; and 

positioning one or more perforated tubular liners within the interior of one or 
nfiore of the perforated tutHJiars; and 

radially expanding and plastically deforming the perforated tubular lindrs within 
5 the interior of one or moTB of the perforated tubulars. 

72. A method of extracting geothermal energy from a subterranean geothermal 
zone In a welbore, at least a portion of the wellbore including a casing, comprising; 

posHioning one or more solid tubulars wItMn the wellbore; 
10 positioning one or more perforated tubulars each including one or more radial 

passages within the wellbore, the perforated tubulars traversing the subterranean 
geolhermal zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
wWiln the wellbore; 
1 5 fluididy coupling the solid tubulars with the casing; 

fluMidy coupling the perforated tubulars with the solid tubulars; 
fkikJidy isolating the subterranean gebttiermai Txxte from at least one other 
subterranean zone within the wellbore; and 

fluididy coupling at least one of the perforated tubulars with tiie subterranean 
20 geothermal zone. 

73. A system for isolating a first subterranean zone from a second geothermal 
subterranean zone in a wellbore, comprising: 

means for positioning one or mors solid tubulars within the wellbore, the solid 
25 tubulars traversing the fir^ subterranean zone; 

means for positioning one or more perforated tubulars each induding one or 
more radial passages within the wellbore, the perforated tubulars traversing the second 
geothermal subtonranean zone; 

means for radially exparKling at least one of the solid tubulars and perforated 
30 tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; and 

means for preventing the passage of fluids from the first subterranean zone to 
the second geothermal subtenanean zone within the wellbore external to the primary 
solid tubulars and perforated tulxjlars. 
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74. A system for extracting geothermai energy from a subterranean geothermal 
zone in a wellbore, at least a portion of the welibore induding a casing, comprising; 

5 means for positioning om or more solid tubuiars within the wellbore; 

means for positioning one or more perforated tubuiars each including one or 
more radial passages within the wellbore, the perforated tubuiars traversing the 
subterranean geothennal zone; 

means for radially expanding at least one of the solid tubuiars and the 
10 perforated tubuiars within the wellbofe; 

means for fluididy coupling the solM tubuiars with the casing; 
means for fluididy ooupRng the perforated tubuiars with the solid tubuiars; 
means for fTuididy isolating the subtennanean geothermal zone finom at least one 
other subterranean zorie within the wellbore; and 
15 means for fluididy coupling at least one Of the perforated tubuiars with the 

subtenanean geothemrid zone. 

75. An apparatus, comprising: 

a zonal isolation assembly comprising: 
20 one or more solid tubular members, each solid tubular member induding one or 

more external seals; 

one or more perforated tubular members each induding one or more radial 
passages coupled to the solid tubular members; and 

a shoe coupled to the zoniail Isolation assembly; 
25 wtierein at least one of the solid tubular members and the perforated tubular 

membm are fomied by a radial expansion process performed withk) the weilbore; and 

wherein the radial passage of at least one of the perforated tubular members 
are deaned by further radial expansion of the perforated tubular members witMn the 
weitbore. 

30 

76. A nr)ethod of isolating a first subterranean zone from a second subterranean 
zone in a wellbore. comprising: 

positioning one or more solid tubuiars within the wellbore, the soRd tubuiars 
traversing the first subterranean zone; 
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positioning one or more perforated tubutars within the wellbore each including 
one or more radial passages, the perforated tubulars traversing the second 
subterranean zone; 

radially expanding at least one of the primary solid tubulars and perforated 
5 tubulars within the wellbore; 

fluidicty coupling the perforated tubulars and the solid tubulars; 

preventing the passage of fluids from the first subterranean zone to the second 
subtenanean zone within the wellbore external to the solid tubulars and perforated 
tubulars; and 

10 cleaning materiails from the radial passages of at least one of the perforated 

tubulars by further radial expansion of the perforated tubulars within the wellbore. 

77. A method of extracting materials from a producing subtsnanean zone In a 
wellbore, at least a portion of the wellbore Including a casing, comprising; 

1 5 positioning one or more solid tubulars within the weiUxxe; 

positioning one or rnore perforated tubulars within th6 weHbors each including 
one or more radial passages, the perforated tubulars traversing the producing 
subterranean zone; 

radially expanding at least one of the solid tubulars and the perforated tubulars 
20 within the wellbore; 

fluididy coupling the solid tubulars with the casir^; 
fluididy coupling the perforated tubulars with the solid tubulars; 
fluidicly isolating the producing subterranean zdne firom at least one other 
subterranean zone within the wellbore; 
25 fluidicly coupling at least one of the perforated tubulars with the producing 

subterranean zone; 

monitoring the operating temperatures, pressures, and flow rates within one or 
nxm of the perforated tubulars; arKi 

cleaning nr^terials from the radial passages of at least one of the perforated 
30 tubulars t>y further radial expansion of the perforated tubulars within the wellbore. 

78. A system for isoteting a first subtenanean zone from a second sutiterranean 
zone in a wellbore, comprising: 
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means for positioning one or more solid tubulars within (he wellbore/the solid 
tubulars traversing the first subterranean zone; 

means for positioning one or rTH>re perforated tubulars within the wellbore each ^ 
including one or more radial passages, the perforated tubulars traversing the second 
S subterranean zone; 

means for radially expanding at least one of tt^e solid tubulars arid perforated 
tubulars within the wellbore; 

means for fluididy coupling the perforated tubulars and the solid tubulars; 

means for preventing the passage of fliddg from ttie first subterranean zone to 
10 ' the second subtenanean zone within the wellbore external to the solid tubulars and 
perforated tubulars; and 

means for cleaning rraterials from the radial passages of at least one of the 
perforated tubulars by further radial expansion of the perforated tubulars within the 
wellbore. 

15 

79. A system for extracting materials from a producing subterranean zone In a 
wellbore, at least a porHon of the wellbore including a casing, comprising; 

means for positioning one or more solid tubt^rs within the wellbore; 

means for positioning one or more perforated tubulare within the wellbore each 
20 Induding one or more radial passages, the perforated tubulare travereing the producing 
subterranean zone; 

means for radially expanding at least one of the solid tubulare and the 
peiforated tubulars within the wellbore; 

means for fluididy coupling the solid tubulare vvith the casi^^^ 
25 means for fluididy coupling the perforated tubulare with the solid tubulare; 

means for fluidMy isolating the procfudng subtenanean mne fh^ 
othw subterranean zone within ttie wellbore; 

means for fluididy coupling at least one of ttw perforated tubulare witti ttie 
produdng subtenanean zone; and 
30 means fdr cleaning materials from the radial passages of at least one of ttie [^rforated , 
tubulare by furttier radial expansion of ttie perforated tubutare wittiin the wellbore. 
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